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For some time past there has been an increas ing 
use o f  laboratory  methods in the d iagnos is  o f  mental 
d iso rde rs .  This Thesis aims at o f f e r in g  proo f  o f  the 
undoubted value o f  th is  method o f  approach in- such 
cases. There seems however to  be a growing tendency, 
not devoid o f  danger, to  ascr ibe  d iagnos t ic  s p e c i f i c ­
i t y  to one or other o f  the many t e s t s  in  use fo r  such 
examinations. Although i t  i s  undoubtedly true that 
an exhaustive ana lys is  o f  a sp inal f l u i d  may in  many 
cases lead to a correct  d iagnos is  o f  the c l i n i c a l  con­
d i t i o n  o f  the pat ien t  from whom the specimen has been 
taken, s t i l l  i t  only requ ires  a study o f  the l i t e r a ­
ture to show that none o f  the reac t ions  or group o f  
reac t ions  obtained from the sp ina l  f lu id ” can be r e ­
garded as pathognomonic o f  any d isease o f  the Central 
Nervous System. In th is  s e r ie s  o f  cases the Nasser-
rnann reac t ion  in the serum, and most o f  the recognised
»
react ions  in the C er ebr o - spina1 Fluid have been in ­
terpreted  in conjunction with an exhaustive c l i n i c a l  
examination o f  the pa t ien t ,  in an e f f o r t  to a r r i v e  at 
an accurate d iagnos is .  One must not be misled in to  
imagining that i t  i s  poss ib le  to cen tr i fuge  as i t  were, 
a diagnosis from a sp inal  f lu id  a lone. To-do so is  
not s c i e n t i f i c ,  but i<& rather a misuse o f  valuable and 
s c i e n t i f i c  methods. The d ivorce  o f  labora tory  methods 
from c l i n i c a l  observat ion i s  th ere fo re  to be deprecat­
ed. The two are fundamentally complementary, and each 
w i l l  lose in  value, unless they remain so.
I  . ____I N T R O D U C T I O N  . ___
II. the geheral nature Or the material
AND
' method on DEALING ’!fITH IT .
This consisted o f  150 consecutive male 
cases admitted to Cane H i l l  Mental Hosp ita l  from 26th 
A p r i l  1921. to 5th January 1922. These cases were
Lc
numbered consecu t ive ly ,  and are- r e f  erred' ’ throughout 
the Thesis by the numbers thus consigned.
The laboratory  work ^as carr ied  out in the 
P a th o log ica l  Laboratory o f  the London County Mental 
Hosp ita ls ,  and I would here express my indebtedness 
to the D irec to r ,  S ir  Freder ick  MOtt, fo r  the excep­
t io n a l  f a c i l i t i e s  he placed at my d isposa l ,  and fo r  
his u n fa i l in g  encouragement and in t e r e s t .  A Wasser- 
mann Test was done on the blood serum-of every pa­
t i e n t .  This was repeated in  a l l  doubtful cases, 
whether the doubt arose from the f ind ing  o f  the t e s t  
i t s e l f ,  or benause o f  i t s  c o n f l i c t in g  w ith  the c l i n ­
i c a l  evidence. Lumbar puncture with f lu id  examin­
a t ion  was done in  a l l  cases in which the serum Pass­
er mann reac t ion  was p o s i t i v e ,  and in  those in  which 
the h is to ry  or the c l i n i c a l  f ind ings  in  any way sug­
gested the p o s s i b i l i t y  o f  lu e t i c  in f e c t i o n .  This is  
e s sen t ia l ,  as in s y p h i l i s  o f  the cen tra l  nervous 
system cases are got w ith  a negat ive  serum, and pro­
nounced pa th o log ica l  changes in  the cerebro-sp ina l
(I)
f l u id .  The examination o f  the cerebro-sp ina l
f lu id  included the Tassermann r ea c t ion ,  Pandy's Test 
fo r  excess o f  pro te in ,  a c e l l  count, and where con­
sidered adv isab le ,  a Lange Goldsol Test was a lso
performed. The ra te  o f  f low , and any a f t e r  e f f e c t s  
were noted in  a l l  cases.
Examination o f  the cerebro -sp ina l  f lu id  was
i
done in  twelve o f  the th i r te en  cases o f  Dementia 
praecox, and a lso  in some cases where i t  was o f  im­
portance, apart from any suspicion o f  s y p h i l i s .
Autopsies were done on a l l  a v a i l a b le  cases 
which died during the per iod under considerat ion ,  
and confirmation o f  ante-mortem diagnoses sought.
The r e s u l t s  o f  treatment are not recorded ex­
cept in  a few spec ia l  cases, but i t  may be stated 
that  in s y p h i l i t i c  cases th is  was ca rr ied  out in  the
pa t ien ts  under my charge on the l in e s  recommended by 
(2)
Harrison. Intramuscular in je c t io n s  o f  novars-
enob i l lon  were g iven ,  and mercury was used c h i e f l y  
by inunction, out a lso in  the form o f  intramuscular 
in je c t io n s  o f  mercury cream. Iod ide^ were used both 
in  short in tens ive  courses, and over prolonged pe r ­
iods .  The usual precautions 'were taken, and in  a l l  
cases the pre l iminary dose o f  novar-seno;;i l i o n  was 
only .15 grms. D e f in i t e  cases o f  genera l  pa ra ly s is  
r ece ived  no s p e c i f i c  treatment.
I t  was by spec ia l  permission o f  the Medical 
Superintendent that I was allowed access to these 
cases to carry out the in v e s t ig a t io n s  en ta i led  in 
th is  Thesis ,  I  wish to s ta te  that most o f  the pa­
t i e n t s  in* whom I  was p a r t i c u la r l y  in te res ted  were 
k indly  t rans ferred  to my wards, so that I have seen 
such cases d a i l y .
( I )  S.W. Harrison, " ih e  Diagnosis and
Treatment o f  Venereal D iseases1' . 192!; .
Par e 180.
(2 ) S.W. Harrison, lo c .  c i t .
I I I .  The Routine Adopted, in  the
Examina t ion  o f  Pa t ien t s .
( I ) Blood for- ?/assermann Tes t .
This was -taken from one o f  the 
ve ins at  the bend o f  the elbow. A tourniquet was 
t i e d  round the jipper arm over a piece o f  l i n t ,  the 
skin painted ~ i t h  Tincture o f  Iod ine ,  and a s t e r i l ­
ised needle inserted  in to  the ve in .  The best  type 
o f  needle was found to be one o f  f a i r l y  la rge  bore, 
as the blood i s  very apt to c lo t  in an ordinary 
hypodermic needle be fo re  s u f f i c i e n t  has been c o l l e c t ­
ed, The needle must be sharp, and tapered gradually,, 
as otherwise i t  f a i l s  to p ie rce  the w a l l  o f  the vein,, 
merely pushing i t  as ide ,  or wounding the coats, with 
r e s u l t in g  haemtoma. The beve l  o f  the needle however 
should not be so loxag as o rd in a r i l y  used in serum 
work, as i t  i s  e s sen t ia l  that  the whole o f  the beve l  
should be in the ve in .  The needle i s  best  inser ted  
beve l  upwards, and th is  should be ground concave, as 
i t  then picks up the ve in  w a l l  b e t t e r .  About 5 c. 
cms. o f  blood was allowed to run in to  a s t e r i l i s e d  
t e s t  tube. S t r i c t  asepsis  i s  e s sen t ia l  throughout.
I f  the ve ins  are very  small , i t  i s  b e t t e r  to use a 
small needle and syr inge ,  and draw o f f  the necessary 
blood. This was r a r e l y  necessary in th i s  s e r i e s .
In  one p a t ien t ,  No. 25, blood was sent on two occas­
ions, and was so badly haemolysed that a Wassermann 
Test was impossib le.  On the th ird  occasion the 
blood was kept t i l l  the serum had separated, when i t  
was p ipet ted  o f f .  The reac t ion  was nega t ive .  This
was the only case in which th is  procedure was nec 
essary*
The blood was sent to the Maudsley Hosp ita l  
where the WASSerman Tests were made under the 
supervis ion o f  S ir  Freder ick  Mott.
(2 )  The Wassermarm Reaction __
in the i
Cerehro-spinal F lu id  and Serum . __ .
Pew laboratory  methods have aroused such a v o l ­
ume o f  l i t e r a t u r e  during the past few years as has 
th is  r eac t ion .  I t s  de trac to rs  are many, and in  most 
instances’ they attempt to d isprove i t  by the publish 
ing og discordant r e s u l t s .  The usual method has bee 
to  send specimens o f  the same serum to  d i f f e r e n t
la b o ra to r ie s ,  and in  many cases the r e s u l t s  obtained
( I )
have c e r ta in ly  been ex t ra o rd in a r i l y  d iv e rgen t .
These d ivergenc ies  are probably due to  f lu c tu a t ions
in the sens it iveness o f  the Wassermann r ea c t io n ,  as
(2)
Dreyer and Ward b e l i e v e ,  or i t  may. be due to a l t e r ­
at ions  in the amount o f  Wassermann substance occur- 
ing in  the specimen a f t e r  i t s  withdrawal from the 
pa t ien t .  I t  i s  poss ib le  to a l t e r  the r ea c t ion  o f  a
serum by such methods as in fe c t io n ,  or by Eepeated
(3)
coo l ing .  That the former i s  the more l i k e l y  explan­
a t ion  is  shown by the works o f  Simons, Jones and
( 4 )
Goddard. They found that when d i f f e r e n t  workers 
used the same reagents ,  the percentage o f  d ivergen­
c ies was very  much lessened.
The technique fo l lowed  during th is  in v e s t ig a t io n
(5)
was that o f  Candler and Mann. These in v e s t i g a t o r :
working in the Pa tho log ica l  Laboratory o f  the London 
County j enta l hosp i ta ls ,  had excep t iona l  opportun­
i t i e s  fo r  the v e r i f i c a t i o n  on la rge  numbers o f  spec­
imens, and in many instances by subsequent-autopsy 
and microscopical examination. The t e s t  ( appendix
7.
Wo. I I . )  i s  on the l in e s  o f  the o r i g in a l  Wassermiann 
reac t ion ,  and in  the. case o f  the cerebro -sp ina l  
f l u i d ,  f u l l  allowance i s  made regard ing the warning 
o f  Plaut and others that up to -one I c . c .  f lu id  may 
be necessary fo r  a p o s i t i v e  r ea c t ion  in  a few cases 
o f  d e f i n i t e  general pa ra ly s is ,  These workers a lso  
have, endeavoured to record the in t e n s i t y  o f  the 
reac t ion  by d e f i n i t e  f i g u r e s ,  instead o f  the usual 
c o l l e c t i o n  o f  plus and minus s igns . Taking as a 
unit o f  complement the minimum the complementary 
dose, the r e s u l t s  are expressed as un its  o f  comple­
ment deviated by I  c . c .  o f  serum or cerebro -sp ina l  
f lu id ;  a l l  the r e s u l t s  noted in  th is  in v e s t ig a t io n  
are recorded in th is  manner.
Attempts to standardise the t e s t  have been 
made in most countries, but owing to  the extreme 
d i f f i c u l t i e s  have not m ater ia l ised .  Some competent 
observers doubt the p o s s i b i l i t y  o f  ever doing so, 
in  the present form o f  the r ea c t ion .
In doubtful cases without complete prevention 
o f  haemolysis in  any tube, but with r e ta rd a t ion  o f  
haemolysis in  a l l ,  or in  the upper d i lu t i o n s ,  a 
provocat ive  dose o f  .15 grm. o f  novarsenobi l lon  was 
g iven ,  and the reac t ion  again t es ted .  ( Jarisch- 
Herxheimer reac t ion  ) .
( I )  Phelps, O.D.: “ A Pre l im inary  Report o f  
the Result  o f  the Wassermann Tests as Reported from 
D i f f e r e n t  Labora tor ies1' .  Boston M. & 3. J . ,  1915. 
CLXXII I . ,  391.
Wolbarst: "Contradic tory  F indings in  the 
Tassermann Tes t ’1. N.Y. Med. Jour.,  1913, XCVII._, 378.
Uhle 5: Mackinney: " A Further Study o f  the
Comparative Results o f  Wassermann Test '*. II.Y. Med. 
Times., 1916., XLIV. ,  301.
(2) Dreyer & Ward: "A Simple Quant i ta t ive
Serum Reaction fo r  the Diagnosis o f  S yp h i l i s  and 
the Expression o f  the Restil ts in  Standard U n i t s " . ,  
The Lancet, 1921, I . ,  956.
(3) McDonagh. J .E .R.:  "The B io logy  and T rea t ­
ment o f  Venereal D iseases" ,  London, 1915.
(4) Simons, Jones, and Goddard: "The Margin
o f  Error in  the Wassermann Test ,  (A Study o f  1000 
Cases Made Independently by Two La b o ra to r ie s ) *) 
In t e r s ta t e  Med. Journal, St Louis, 1916, XXI11,654.
(5) Candler and Mann: "Arch ives o f  Neurology 




Lurnb ar Pun c tur e . 
T e chni ne .
A n ickel,  lumbar puncture needle o f  the ord­
inary Barker type was used. The pa t ien t  .was p r e f e r ­
ably s i t t in g  as t r id e  a cha ir , with the back bowed, 
and shoulders drooped, but in f e eb le  pa t ien ts  the 
puncture was done w ith  the pa t ien t  ly ing  in  bed on 
hi-s r i g h t  s ide .  In only a few cases was a l o c a l  an­
aes the t ic  considered necessary, and then eucain
(x;>
was used, and i n f i l t r a t e d  as recommended by C . I I . b i l l s .  
The needle must be sharp, as otherwise i t  tends to 
push the in ter lam ina l  l igament, ligamentum subflavum, 
in f ron t  o f  i t ,  without p ie rc ing  i t .  The skin was 
painted with In .  I o d i . ,  and the needle inserted  be­
tween the 3rd and 4th, or 4th and 5th lumbar v e r t i -  
brae in  the usual way. S t r i c t  asep t ic  precautions 
are o f  course e s s e n t ia l .  About 5 to 10 c .c s .  o f  
f lu id  were co l l e c ted  in a s t e r i l e  t e s t  tube, the 
f lu id  being allowed to run in to  another tube t i l l  i t  
was quite  c lear o f  b lood, I f  a ve in  i s  in ju red ,  the 
blood very soon stops, but sometimes i t  may prove 
more troublesome. Thus on one occasion I had to r e ­
move the needle, and r e in s e r t  ih the next interspace,, 
I f  there i s  any suspicion that  the case 
might be one o f  cerebra l  tumour, more e s p e c ia l l y  i f  
in the pos ter io r  fossa ,  then not more than 2 to 3 
c .cs ,  should be d ram  o f f ,  and the fo o t  o f  the bed 
must be kept ra ised fo r  some time a f t e r ,  the puncture 
being done in the recumbent p o s i t io n .  The danger is., 
that sudden diminution in  the- high sp ina l  pressure
may mean the fo rc ing  o f  the medulla in to  the f o r a ­
men magnum, with pressure 011 the v i t a l  centres,  
which may he attended, w ith f a t a l  r e s u l t s .  A lso ,  i f  
the tumour i s  very  vascular haemorrhage in to  I t  
might r e s u l t .
The uncomplaining a t t i tu d e  towards even r e -  . 
peated lumbar puncture, and the complete absence o f  
any a f t e r  e f f e c t s  in the va s t ;m a jo r i ty  o f  genera l  
p a ra ly t ic s  i s  almost d iagnos t ic  o f  th is  d isease .
In  a l l  cases the ra te  o f  f low was noted, but 
th is  i s  increased in so many d i f f e r e n t  condit ions , 
and i s  so much a f f e c t ed  by emotion, that i t ' c a n n o t  
be regarded as a c r i t e r i o n  o f  in t ra th eca l  pressure, 
D i f f e r e n t  observers have got  e x t r a o rd in a r i l y  d i f f ­
erent r e s u l t s  in estimating the normal cerebrosp ina l  
pressure, such widely  d ivergent  r e s u l t s  as 50 and 
450 mms. o f  water having been g iven .  For one t i l ing, 
no standard instrument has been used, and f o r  an­
other, in c id en ta l  fa c to rs  seem to have been rather  
neg lected .  Of the l a t t e r ,  g r a v i t y  and venous press­
ure are probably the most important. Even coughing, 
and the movements o f  r e s p i ra t io n  a f f e c t  i t .  I t  i s  
fo r  such reasons that the rough Ind ica t ion  g iven  in
routine lumbar puncture i s  o f  very  l i t t l e  d iagnos t ic(2)
s ign i f i c a n ce .  In  con trad is t in c t ion  to C a r l i l e ,  I 
found that the pressure as judged by ra te  o f  f low 
was increased in p r a c t i c a l l y  a l l  cases o f  genera l  
pa res is .  This agrees w ith  the g en e ra l ly  held op in­
ion.
In no case did I  ge t  any serious a f t e r  e f f e c t s ,
but I #  o f  the 75 cases punctured, complained the f o l ­
lowing day o f  headache, pain in  back o f  neck, or at 
s i t e  o f  puncture. One man complained o f  weakness o f  
h is legs .  None o f  these symptoms las ted  more than 
36 hours. One o f  these pa t ien ts  was a genera l  par­
a l y t i c ,  and he complained o f  a s l i g h t  headache on 
waking the fo l low ing  morning. A l l  pa t ien ts  were 
kept in  bed fo r  24- hours .a f ter  puncture, although in  
the case o f  pa re t ics  th is  scarce ly  seems necessary, 
Chauffard and Boidin repor t  in 223 punctures only 3
cases o f  vomiting, and no other i l l - e f f e c t s  apart
(3)
from s l i g h t  headache. Boyd in 120 asylum pat ien ts
recorded marked a f t e r - e f f e c t s  in  25 cases, and'
s l i g h te r  sequelae in a number more, and th is  though
he kept h is  pat ients  in  bed fo r  24 hours a f t e r  punc-
ture. The ch ie f  symptoms he observed were headache,
g idd iness,  nausea and vomiting, and these appeared
soon a f t e r  pat ient  go t  up. He got  no a f t e r  r e s u l t s
with p a re t ic s ,  and suggests that  the more normal the
pa t ien t ,  the more l i k e l y  he i s  to su f fe r  from a f t e r - 
(4)
e f f e c t s .  In  over a thousand cases F i ld e s  had no
(5)
serious a f t e r - e f f e c t s ,
(1) Harrison: l o c . c i t .  Page 230-
(2 )  C a r l i l e ,  H-"Hunterian Lecture on the Diag­
nosis and Treatment o f  S yph i l is  o f  the Centra l Ner­
vous System".
(3) Chauffard & Boidin; "Un an do ponctions 
lornbaires dans un serv ice  h o s p i t a l i e r ” Gas, dr Hop, 
1904. LXxVII . Page 72.5, .
(4 ) Boyd: "The Cerebrospinal F lu id " .  Page
39.
(5 )  F i ld es ,  P a rn e l l  & Maitland: “ Unsuspect- 
nd Involvement o f  the Central Nervous System in 
S yp h i l i s " .  Ted, Research Comm. , Spec ia l  Report 
Ser ies ,  No. 4-5. 1920.
Many tea ts  have been described 7o.v the 
a ' j c t : l • ■ o-" th is  'excess, and the fo l low in g  are
perhaps the best  known;-
( 1 ) Monne-Afelt, 'Tost .
(a )  Mix f lu id  with equal quantity  o f  saturated 
Ammonium Sulphate Solut ion. I f  tu rb id i t y  appears 
in three minutes, the r eac t ion  i s  p o s i t i v e .
(b) Ross-Jones m od i f ica t ion .  A l low cerebro­
spinal f lu id  to run gen t ly  on the surface o f . satur­
ated Ammonium Sulphate in a t e s t  tube• the forma­
t ion  o f  an opaque r ing  at  the junction o f  the f lu ids  
denotes the presence o f  g lobu l in ,
( 2 ) Noguchi 1s Test .
2 parts cerebrospinal f lu id  mixed w ith  5 parts 
o f  a 10% so lut ion  o f  Butyric Acid in normal sa l in e ,  
and the mixture bo i led  fo r  a few seconds; add one 
part Normal Sodium Hydrate so lut ion  (4/o), and b o i l  
'“again. The r a p id i t y  w ith which the p r e c ip i t a t i o n  
f a l l s  is  proport iona l  to the amount o f  p ro te in  p re ­
en t  .
(3 ) Pandy's Test .  P lace in 
t e s t  tube I c . c .  o f  saturated so lu t ion  o f  Phenol
in  d i s t i l l e d  water, and add one drop o f  cerebro­
spinal f l u i d ,  Normal f lu id  r i v e s  only the f a in t e s t  
opalescence, but in a f lu id  with g lobu l in  increase
a smoke-like f h i t e  cloud a ovelopes in s ta n t ly .
In the course o f  th is  in v e s t i g a t i o n  at 
f i r s t  a 11 three tes ts  were employedt but l a t e r ,  ow­
ing to i t s  s im p l ic i t y  and d e c is iv en ess , only Pandy's 
t e s t  was applied , In my experience,, th is  t e s t  gave 
exceedingly r e l i a b l e  r e s u l t s ,  and possesses a sens i­
t iveness 'not shared by the others . The r e s u l t s  ob­
tained in th is  se r ies  o f  cases are recorded e l s e ­
where, and i t  w i l l  be seen that although an in c reas ­
ed g lobu l in  content is  charac te r isy ic  o f  p a rasyph i l i t  
i c  a f f e c t i o n s ,  a number o f  d e f i n i t e l y  non -spec i f ic  
cases, e . g .  dementia Praecox, gave p ro te in . r ea c t ion s  
as intense as come cases o f  genera l  p a ra ly s is .  These 
react ions  were associated ^ i th  an a ty p ic a l  Lange 
colour change, a n o g ' t i v e  Wassermann, and negat ive  
lymphocytosis. The s ign i f ican ce  o f  such reac t ions  
i s  not c lear at present, owing to our imperfect  knee;- 
ledge the pa tho log ica l  changes in  the cerebro­
spinal f lu id  under d i f f e r e n t  condit ions.
( c) n y tc l  v l e a l  idxaml.aation o f  the. Cerebrosp ina l  .
F lu id .
Normal f lu id  i s  p r a c t i c a l l y  f r e e  fr  m c e l l s .
In  pa tho log ica l  condit ions an estime. Mon is  made c 
c’ -.c type and number o f  c e l l s .
(1) Bolynuclear leucocy tos is  g en e ra l l y  ind ica ted  
microbial  invasion o f  the sulbarachnoid space by some 
organism other than the tubercle  b a c i l lu s ,  but polyO 
nuclear cy tos is  may accompany lymphocytosis in  a c e r ­
ta in  proportion o f  cases o f  tuberculous mening it is ,
(2) Mononuclear leucocy tos is ,  - Whereas pclynu- 
c lear leucocytos is  points to an acute inflammatory 
a f f e c t i o n  o f  the meninges, mononuclear leucocy tos is  
ind ica tes  a chronic condit ion. • I t  occurs almost i n ­
va r iab ly  in syph i l is  o f  the cen tra l  nervous system, 
general pa ra lys is ,  tabes d o rs a l i s ,  tuberculous men­
i n g i t i s  and sleeping sickness. I t  has been found in 
other condit ions, e . g .  herpes z os te r ,  poli*my 
l i t i s ,  mumps, lymphatic leukaemia, chloroma and 
some cases ox cerebra l  tumour, .Mononuclears may a l ­
so rep lace  the polymorphs in the la t e r  stages o f  mi­
c rob ia l  in f e c t io n .
Quantitat ive  Estimation.
With Fuch*s-Rosenthal Counting Chamber, With 
Cap i l la ry  p ip e t te  mix '9 parts f r e s h ly  drawn cerebro­
spinal f lu id  with one part d i lu t in g  f l u i d ,
Methyl V io l e t  0.1 parts
A ce t ic  Acid G la c ia l  2 "
D i s t i l l e d  Water 50
Transfer  drop o f  m ixture»to  counting chamber 
and count number o f  lymphocytes in  whole f i e l d .  Ca l­
culate number per cubic m i l l im etre  (Number in  whole 
f i e l d  d iv ided by t h r e e ) .
More than 10 c e l l s  per c.mm means p o s i t i v e  
lymphocytosi3.
D i f f e r e n t i a l  Centifuge .orebrospinal  f l u i d ,  pour 
o f f  f lu id  and pick up res idue  >nth c a p i l l a r y  p ip e t te  
and transfer  drop to-microscopic  s l id e .
Dry and f i x  in  incubator, s ta in  w ith  Leishman. 
Leishman. Methylene Blue Eosinate 0.15 grams.
Methyl A lcoho l  (Pure) 100 c .c .
Stain f i lm  fo r  one minute, d i lu t e  w ith  equal 
part d i s t i l l e d  water, a l low to remain fo r  two min­
utes, lr.se w ith  d i s t i l l e d  water and dry ,
, This i s  one o f  the many m od i f ica t ions  o f  the 
French- method introduced.by V ida l ,  Si card and Havaut 
in  1901. With a normal f lu id  at  the most two or 
three lymphocytes are seen in the f i e l d  w ith  a mag­
n i f i c a t i o n  o f  400 dia.metres.
The c e l l s  autol y se very  qu ick ly ,  so .that the 
c e l l  examination must me done soon a f t e r  the w i th ­
drawal o f  the f lu id .
The g rea t  advantage o f  the c e l l  and pro te in  
tes ts  i s  _that they are so simply c a t i i e a  out, and 
can be aone immediately , g iv in g  va luab le  information 
be fore  the r e s u l t  o f  the Vassermann rea c t io n  can be 
obtained.
( d ) The C o l lo id a l  Gold Reaction: The Lange Goldsol
T e s t .
During recent years much a t ten t ion  has been giveiji 
to th is  reac t ion  o f  the cerebrospina l  f l u i d ,  e s p e c ia l l y  
in r e la t i o n  to i t s  d iagnost ic  characters in  genera l  
para lys is  o f  the insane.
The reac t ion  o f  c o l l o i d a l  go ld  so lu t ions  was iri-
(I)
vest iga ted  by Faraday in 1857, and he found that the
addit ion  o f  another more stab le  c o l l o id  increased the
s t a b i l i t y  o f  the so lu t ion ,  and conferred p ro tec t ion
against p r e c ip i t a t i o n .  This " p r o t e c t i v e  in f luence "
(2)
was inves t iga ted  q u a n t i ta t i v e ly  by Zsigmondy, who 
determined the pro tec t ing  power o f  various prote ins  
and other c o l l o id a l  substances. The degree o f  protect­
ion expressed as mil l igrams o f  p ro te in  capable o f  
pro tec t ing  5 c . c . ' . o f  c o l l o i d a l  go ld ,  against 0.5 c .c .  
o f  a 10/d sodium ch lor ide so lu t ion ,  was s p e c i f i c  for  
each pro te in  examined, was termed the "go ld  number",
and served fo r  the i d e n t i f i c a t i o n  o f  p ro te in s ,
(3)
Lange .applied those r esu l ts  to the endeavour to 
d is t in gu ish  between normal and s y p h i l i t i c  sera, but 
without- success. The app l ica t ion  to the cerebrospinal  
f lu id  however, showed that a f lu id  containing an ex­
cess o f  p ro te in  p re c ip i ta ted  the gold s o l  instead o f  
e x i t i n g  any p ro t e c t i v e  in f luence .  The r e s u l t  o f  his 
researches was that normal cerebrospinal f lu id s  d i ­
luted with 0-4b'/a sa l ine  so lut ion  caused .no a l t e r a t i o n  
in su itab le  c o l l o id a l  gold so lut ions ,  but abnormal 
j.raids, by reason o f  th e i r  increased p ro te in  content, 
caused p a r t i a l  or complete p r e c ip i t a t i o n  o f  the gold
so l ,  and in' pa r t icu la r  the cerebrospina l  f lu id  in  
general para lys is  gave a ch a ra c te r is t i c  p r e c ip i t a t i o n  
The r e l i a b i l i t y  o f  the t e s t ,  as appl ied  to  the ce re ­
brospinal f l u i d ,  depends on the preparat ion o f  a 
su itab le  gold ch lor ide  reagent,  and s t r i c t  chemical 
c lean l iness o f  a l l  apparatus used. The reagent is  
not d i f f i c u l t  to prepare, but extreme chemical accur­
acy and c lean l iness  is  necessary, I  have been f o r ­
tunate in having the f a c i l i t i e s  o f  the Pa th o lo g ica l  
Laboratory, Maudsley Hosp ita l ,  placed at my d isposa l ,  
and the r  sag exit used in my se r ie s  o f  cases was p re ­
pared there by a m od i f ica t ion  o f  the o r i g in a l  Lange 
method, and i t s  r e l i a b i l i t y  c a r e fu l l y  checked.
Place 1000c,c. t r i p l y  d i s t i l l e d  water in a 
2 l i t r e  f la sk ,  add 10 c .c .  gold ch lor ide  so lu t ion  
X I/T ) and 10 to 20 c .c .  potassium carbonate so lu t ion  
( 1% ) , Heat to b o i l in g ,  remove flame, and w h i ls t  
a g i ta t in g  v igo rous ly  add 10 c . c .  pure formalin  so lu­
t ion  ( I -¡a ) ,  The amount o f  a l k a l i  necessary must be 
determined by previous accurate t i t r a t i o n .
The t e s t  i s  carr ied  out as f o l l o w s : -  Place I I  
cheraica 11 y c 1 ean tubes In a rack, and p ip e t t e  into 
Tube I ,  1.8 c .c .  0,4$ Saline , and in to  the other 
tubes 1.0 c . c .  Sa l ine .  Into tube I d e l i v e r  0-2 c . c ,  
cerebrospinal f lu id ,  mix, withdraw I c . c .  and place 
in tube 2; mix and place I c.Ci in  tube 3, and so to 
tube 10, Each tube w i l l  contain I c . c .  f lu id  o f  d i ­
lu t ions from I -10 to I -5120. Tube I I  contains I c . c .  
Sal ine only, and'serves as a contro l .
To each tube add 5 c.c.. c o l l o i d a l  gold reagent .  
Stand overnight at room temperature and note colour 
changes. Proper colour o f  con tro l  tube should be 
salmon red, or old rose .
The r ea c t ion  r e s u l t s  in  colour changes which 
are noted by the fo l low ing  numerals:-
Change to b lu ish  t in t  noted as I .
if II -j • II H t* Ol i l a c  2.
“ 1 d i s t in c t  blue " " 3.
»» fi . u h .pale blue 4.
Complete deco lou r !za t ion ” “ 5,
According to th is  notat ion  ch a ra c t e r i s t i c  r e ­
act ions in pa tho log ica l  f lu id s  are a f t e r  the fo l low ing  
types :-
General pa ra lys is  5555554-210.
Tabes 2221I 10000.
Cerebrospinal syp h i l i s  1223320000.
There are now many records o f  observat ions on 
(4 )
the use o f  th is  test,, and the consensus o f  opinion 
can be summed up in the fo l low ing  s-tatement: -
The colour changes in the f i r s t  5 tubes are so 
constant in general pa ra lys is  that the term " p a re t ic  
curve", i s  applied to such f in d ings .  Of le ss  d ia g ­
nos t ic  value are the so ca l led  cerebrospina l s y p h i l i t  
i c  curves, where the colour changes, though o f  less  
in ten s i ty  than the 'paro t ic  ones, are most marked in 
the 3rd to the 6th tubes. In  var ious types
o f  meningit is ,  other than s y p h i l i t i c ,  the colour chan 
es are a t  times more marked in  the tubes with higher 
d i lu t i o n s »
Diagram Showing the Four Common Reaction 
Types with th e i r  Maximum Colour Changes in  D i f f e r e n t  
D i lu t ions  o f  the Cerebrospinal F lu id .
Nos .used. D i lu t ions  o f  Spinal Fluid w ith  ,4fa NaCi.
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1 No reac t ion  - Normal C.S.F.




There are some observations which tend to show
ohat the pa re t ic  curve i s  not s p e c i f i c ,  Put may be
got in  any parenchymatous involvement o f  the bra in  
 ̂ (5)
e .g .  aesseminated s c l e r o s is ,  cerebra l  s v o h i l i s  ,r~ +’~(6)
mar iced mental symptoms, and a few other i so la ted  
C  cl s D  S  «
The experience o f  some observers ind ica tes  that a 
p o s i t i v e  Lange t e s t  may even be the f i r s t  ind ica t ion  
o f  the pa th o log ica l  condit ion noted by laboratory 
t e s t s ,  and I have found th is  to be the case in.my 
se r ies  , e . g .  Case No,12. A lso ,  confirming the obser­
va t ions  o f  other workers, I have noted a typ ica l  c o l ­
our changes, in non -spec i f ic  mental cases. I cannot 
think that  these are acc iden ta l ,  but rather that they 
have some s ig n i f i c a n ce ,  and with the standardizat ion 
o f  the reagent ,  more r e f in ed  technique, and more 
knowledge o f  the pro te in  content o f  the cerebrospinal 
f lu id ,  the t e s t  may have wider app l ica t ion  than fo r  
the d iagnos is  o f  genera l  pa ra lys is  on ly .  I cannot 
agree w ith  some in v e s t ig a to r s ,  e . g .  P.W. Bedford, 
that the admixture o f  blood does not render the tes t  
u n re l ia b le ,  fo r  in  my experience an obvious trace o f  
blood in  the cerebrospinal f lu id  w i l l  render the r e ­
sult  f a l l a c i o u s .  Thus in  case No,12, a trace o f  
blood gave complete deco lour !sa t ion  in  a l l  tubes.
The t e s t  i s  so very  d e l i c a t e  that blood in one f lu id  
seems to have quite a d i f f e r e n t  e f f e c t  to blood in
1»
ano.ther f lu id  w ith  a d i f f e r e n t  p ro te in  content. E v i ­
dence has been produced, and theor ies  advanced, that 
the t e s t  in general pa ra lys is  depends on the presence
o f  a s p e c i f i c  p ro te in ,  (Lange),  or changes in the(7) “ (8)
hydrogen ion concentration (McDonagh &Levinson), but
beyond the fa c t  that the reac t ing  substance i s  assoc­
iated with the pro te in  f r a c t io n ,  or may be the prop­
er ty  o f  the phys ica l  state  o f  the p ro te in ,  the ex- ■ 
p lanation o f  the t es t  i s  not yet known.
(1 )  Faraday: P h i l .  Trans. 1857. Page 154.
(2 )  Zsigmondy: Z e i t .  Anal. Chem. 1901. XL. Page
697.
(3 )  Lange: B e r l in ,  k l in .  Noch., 1912, XLIX,
Page 897. Z e i t .  f .  Chemetherap., 1913, 1,
Page 44.
(4) Whitelaw W. Jour, mental Science LXV II I ,p .66 .  
Bedford F.W. " " 1 “ P.54.
ki l le rb ;  Levy. Bu l l .  J. Hoßkins Hosp., 1914, 
XXV, P .133.
(5) Moore: Arch. In te rna l  Med., -1920,XXV, p . 58.
(6 )  Thompson: Araer. Arch. Neurol, and Psychiat,
I 921, V, P . 135.
(7 )  'cBonagh: Lancet, 1920, I I ,  p . 991.
(8 )  Levinson: "The Cerebrospinal F lu id " .
IV. Analys is  o f  Resu lts  o f  
Examination.
( I )  The Examination of. the. Cer.ebr.ospinal F lu id .
(a )  The i n c i dence o f  P o s i t i v e  ^assermann Reactiohs
in Serum and Fluid..
Out o f  the 150 cases, 4-4, i . e .  2 9 . 3 proved to 
be s y p h i l i t i c .  40 o f  these cases gave a d e f in i t e  
p o s i t i v e  r ea c t ion  in the serum, 2 gave re ta rda t ion  
o f  haemolysis in  the top d i lu t ion s  on the f i r s t  ex­
amination. In one o f  these the blood had haemolysed, 
and a second specimen- gave a p o s i t i v e  40'*' reac t ion ,  
the other case was-given a provoca t ive  dose o f  .15 
grm. N .A .B . , and the blood again tes ted .  On this 
occasion the re ta rda t ion  was more marked, (Jar isch-  
Herxheimer React ion )  but the Wassermahn reac t ion  in 
i t s e l f  _ould not be regarded as d iagnos t ic .  The 
pat ien t  however, gave a h is to ry  o f  having contract­
ed s y p h i l i s  20 years p rev ious ly ,  and he had c l i n i c a l  
evidence o f  the disease in the shape o f  a o r t i c  d i s ­
ease, and i r r e g u la r i t y  o f  his pup i ls .  His f lu id  was 
normal. Two cases gave a negat ive  r ea c t ion  on the 
f i r s t  examination. In view o f  the c l i n i c a l  evidence 
o f  tabo -para lys is  and general pares is  r e s p e c t i v e ly  
,15 grms N.A.B. was g iven, and the blood again ex­
amined. Both gave weak p o s i t i v e  react ions  on th is  
occasion, in  the form o f  re ta rd a t ion  o f  haemolysis 
in  a l l  d i lu t i o n s ,  and in  top d i lu t i o n s  r e s p e c t i v e l y .  
Two cases not considered s y p h i l i t i c  gave r e ta rda ­
t ion  o f  haemolysis in the top tubes, and here again
the examination was repeated a f t e r  a provocat ive  
dose o f  novarsenobi l lon .  One gave a completely neg­
a t i v e  r e s u l t  on th is  occasion, and on a subsequent 
occasion; and the other gave r e ta rd a t ion  o f  haemoly­
s is  as on the f i r s t  examination. He was aged 63, and_ 
su f fe r in g  from a r t e r i o s c l e r o t i c  dementia, and his 
a r t e r i o s c l e r o s i s  was held to account for  his c l i n i ­
ca l  cond it ion .  His a o r t i c  f i r s t  sound was impure, 
h is  pupi ls  reacted  s lugg ish ly  to l i g h t  and accomoda­
t ion ,  and were i r r e gu la r  in Outl ine .  His knee jerks
were much exaggerated, and he had marked tremor o f•»
his tongue. He denied s yp h i l is ,bu t  said he had had 
gonorrhoea seve ra l  t imes. I t  i s  thus seen that syph­
i l i s  cannot be e n t i r e l y  excluded from th is  case, but 
as said above, he lias, not been regarded as a case o f  
s y p h i l i s .  A course o f  potassium iod ide  and mercury 
had no e f f e c t  on his mental or phys ica l  condit ion.
Of the 44 cases o f  s y p h i l i s ,  32 were s u f f e r ­
ing from General Pares is ,  i . e .  21 .o f  o f  t o t a l ,  and 
3 from cerebrospinal  s y p h i l i s .  The remaining 9 had 
no evidence o f  s y p h i l i t i c  involvement o f  th e i r  cen- 
t r a l  nervous system, but a lthough"the d i r e c t  cause 
o f  the ir  psychoses, owing to i t s  d e v i t a l i s in g  i n f l u ­
ence th e i r  s yp h i l i s  must be regarded as a probable 
important in d i r e c t  causal fa c to r .
The 32 p a ra ly t i c s  may be grouped thus : -
(1 ) 24 gave a strong p o s i t i v e  rea c t ion  in both 
serum and f l u i d ,
(2 )  6 gave a stronger reac t ion  in  the serum than in
the f l u i d .
(3) I  gave a stronger reac t ion  in  the f lu id  than in
the serum. The l a t t e r  being at f i r s t  nega t ive ,  
ancl a f t e r  a p rovoca t ive  dose o f  N.A.B. weakly p os i ­
t i v e .
(4 )  I gave a negat ive  r e s u l t  in  both f lu id  and
serum, and a weak p o s i t i v e  in the serum a f t e r  
.15 grms N.A.B. This was a treated case o f  
Tabopares is ,
Mott suggests that anomalous cases l i k e  that in
group 3 may be due to a c t i v e l y  deve loping sp iro -
chaetes only ex is t in g  in the bra in  in p a ra ly t i c s ,
and that  not u n t i l  enough complement-f ixative has
been formed by the rea c t ion  o f  the Central Nervous
System to saturate the Cerebrospinal F lu id ,  w i l l  the
escape
blood be a f f e c t e d  by the constant1* o f  f lu id  into the
(I)
genera l  lymph and blood c i r cu la t io n s .  I t  i s  ex­
tremely ra re  In genera l  pa ra lys is  to ge t  a p o s i t i v e  
VIassermann rea c t ion  in  the serum, and a negat ive in 
the f l u i d ,  as happened in  thé case in Group 4, This 
pa t ien t  had had in t ra th eca l  medication. No case, a- 
past from these 3-1 genera l  p a re t ic s ,  gave a p o s i t i v e  
Nassermann rea c t ion  in the f lu id .
J.C.Wootton in  1913 examined the sera o f  177 
consecutive male cases admitted to Cane H i l l  Mental 
Hosp ita l ,  and got p o s i t i v e  Wassermann react ions  in
31/.' » He did not examine the cerebrospinal f lu id ,
(2)
nor does he g iv e  the d iagnosis  o f  these cases.
As would be expected, f i gu res  obtained from 
mental pa t ien ts  show a much higher percentage o f  
p o s i t i v e  r e s u l t s  than f igu res  from the general ,  or 
hosp i ta l  populat ion. Thus F i id e s  got  a p o s i t i v e  
’Tassermann rea c t ion  in  10.3/i o f  the males, and 5 . id  
o f  the females, o f  pa t ien ts  o f  19 years and upwards,
who v i s i t e d  the London Hospita l  fo r  reasons quite
unconnected w ith  s y p h i l i s .  Bruhns in  Charlöttenburg
(B e r l in )  examined 1800 cases attending a hosp i ta l  for
skin d iseases ,  and found 1.5$ la ten t  syp h i l is  in  males
( 4 >and I I . o $  la ten t  syp h i l is  in  females. Th.E. Hess Thay--
sen o f  Copenhagen, in  a hosp i ta l  for  " the poorest
c lasses"  got. a p o s i t i v e  Wassermann in  83 out o f  738
u .se lected cases, i . e .  11$. lie found la ten t  syp h i l is
(5)
in 4.1$. ï ’aber, who has examined fo r  la ten t  syp h i l is  
on an extens ive  sca le ,  g iv e s  the f i gu res  as 1.7$ o f  
the genera l  populat ion. Taking the same c r i t e r i a  fo r  
decid ing the presence o f  ' c l i n i c a l  s y p h i l i s ,  th is  se r ­
ies  contained 3 cases o f  la ten t  s y p h i l i s ,  v i z  Nos.
100, 124 .and 150, i . e .  2$. The other 7cases g iv in g  
a p o s i t i v e  Wassermann in  serum, and negat ive  f lu id ,  
showed c l i n i c a l  signs o f  s y p h i l i t i c  in f e c t i o n .
(1) Power lc Murphy: "A System o f  Syph i l is "  p . .513.
V o l . IV .  2nd. Ed.
(2) J.C.Wootton: Archives o f  Neurology & Psychiatry ,
V o l .  V I .  1914.
(3 )  F i ld es  P. "The prevalence o f  s yp h i l i s  among
apparently healthy inhabitants o f  the East
*V
End o f  London. Hoy. Comm, on Venereal D is­
eases. F ina l  Report, 1916, App. X I I ,  p. 139.
(4 )  Bruhns: “ üeber unbewusste Spätsyph i l is  nebst
Mitteilungen über A u s fa l l  der Wassermann­
sehen Reaktion au 1800 angel i e h  nicht mit 
Syph i l is  i n f i  e ie r ten  . eus clic n" . B ë r l .  E l in .  
Wehnsehr., 1916, 53, 833,
(5) Dr Hess Thaysen: "Latent s yp h i l i s  in a Medical
Department". The Lancet, Jan.29.1921, p .213.
(3)
(b ) The R e la t ion  o f  the Pro te in  Content o f  C.S.F. to 
the incidence o f  the Wassermann reac t ion  and 
P le o c y to s i s .
This ?'as markedly increased in 28 General Para ly ­
t i c s .  In  the other 5 cases there was not the same in ­
crease, but even in  these, the excess was quite appre­
c ia b le .  One o f  the l a t t e r  was a Tabo-para ly t ic .  The 
tabo -pa re t ic  with the negative Tassermann rea c t ion  in 
his f l u i d ,  had marked excess o f  p ro te in .
2 o f  the o cases o f  cerebra l  s yp h i l i s  showed a 
s l i g h t  increase.  These 3 cases cannot be regarded as 
t y p i c a l  o f  ce rebra l  s y p h i l i s ,  more e s p e c ia l l y  as met 
’•Ti t h  outs ide mental h osp i ta ls .  Two o f  them were very  
chronic cases, and the other had been t rea ted  with 
salvarsan. A p o s i t i v e  t e s t ,  even though i t  may be 
very s l i g h t ,  can nearly always be demonstrated in the
presence o f  p le o cy to s is  in  untreated cases o f  syphi-
(I)
l i s  o f  the O.K.S. Thus C a r l i l e  only found one man out
o f  severa l  hundreds in  which th is  was not the case.
He only found an excess o f  g lobu l in  in  the absence o f
a lymphocytosis in  2 out o f  a l l  his s y p h i l i t i c  cases.
Like the s im i lar  case in  th is  s e r ie s ,  both were cases
o f  s y p h i l i t i c  cerebra l  a r t e r i t i s .  Boyd describes 
( 2 )
s im i lar  cases.
N o n -s yp h i l i t i c  cases which showed an increase 
were 2 cases o f  hebephrenic dementia praec.ox, I  each 
o f  tubercular meningit is ,  sarcoma o f  bra in , trympan- 
osomiasis, G.S.W. head, and an in f a n t i l e  cerebropathy.
(1 )  H. C a r l i l e :  l o c . c i t .
(2 )  Boyd: "The Cerebrospinal F lu id " ,
( c )  The Incidence o f  P le ocy tos is  in  the Cerebro­
spinal F lu id .
The normal number o f  c e l l s  in  the cerebrospinal
f l u i d  v a r i e s  from I to 6 per cub. mm., and up to 10
cannot be regarded as necessa r i ly  pa th o log ica l .
These are lymphocytes w ith  an occasional endothe l ia l
c e l l .  I t  id  cases with s l i g h t  increases that have
to be c a r e fu l l y  in te rp re ted ,  and th is  can only be
done in  conjunction with the other changes, i f  any,
in the cerebrosp ina l  f l u id ,  and the changes usually
found in the diseases under considerat ion .
In the 2 tabopara ly t ics  the count was 14 per
c.mm.j whereas in the other pare t ics  i t  var ied  from
18 to '238. Cases are quite common 'with over 400 per
c.mm. G a r l i l e  found 12-160 lymphocytes per c.mm. in
( I )
60 p a t e t i c s ,  and over 100 in 6 only, Boyd found
that ea r ly  cases o f  tabes and general pa ra ly s is  may
have 100 or more c e l l s  per cub.mm,, but that th is
f a l l s  as the disease progresses, and that in advanced
general  p a ra ly s is  i t  may only be 10-20. He reports
one case with phenomenal count o f  3000 c e l l s  per c.
( 2 )
mm, Puryes Stewart in  40 cases found an average
count o f  98,7 per cub. mm.., the lowest being 34.4 and
(3)
the highest 462. One case o f  tabes gave 477.1 .
Head and Fearnsides report  cases o f  tabes showing
l i t t l e  or no change in the cerebrospinal f lu id ,  and
consider that such cases are in  a quiescent stage,
(4)
e i the r  spontaneously, or as the r e s u l t  o f  treatment.
Only I  o f  the 3 cerebra l  s y p h i l i t i c s  had. a 
lymphocytosis.
As there i s  no inflammation o f  the meninges in 
Dementia Praecox, c e l l  increase would not be expect­
ed,, nor i s  i t  usual ly  present. The la rg e s t  number 
found in th is  s e r ie s  was 8 in  NO.10,a hebephrenic. 
This case was unusual in showing a s l i g h t  p ro te in  
increase,  a mid-zone Lange reac t ion ,  and in coming 
out under considerable pressure. His exc i tab le  
s ta te  may have accounted for  the l a t t e r  phenomenon. 
Boyd found no changes in  the cerebrospinal  f lu id  o f  
ca ta ton ic  or paranoid dementia praecox pa t ien ts ,  but
in  10 hebephrenics he found a marked lymphocytosis
(5 )
together  w ith  some g lobu l in  increase.
The 9 a lc o h o l i c  cases, including cases o f  Kor-
sakow's Psychosis, showed no pa tho log ica l  changes in
the cerebrosp ina l  f l u i d .  An a lcoh o l ic  meningit is
(6)
with changes in the f lu id  is  descr ibed .
4
(1 )  C a r l i l e :  l o c .  c i t ,
(2 ) Boyd: lo c ,  c i t ,  p. 117.
(-3) Purves Stewart: "The Diagnosis o f  Nervous
Diseases" .  3rd Ed., p. 425.
(4 )  Head S Pearnsides: Brain, I 914, Vo l .  37, p . I O I .
(5 )  Boyd: l o c . c i t .  p .14-6»
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( g ) Lange Gold-Sol Reaction in General Pares is  and 
other Mental d iseases .
This t e s t  was performed in  53 cases. The
exact r e s u l t s  are recorded in  the tab les  in  Appendix
I .  29 o f  the 32 pa re t ic s  gave the t y p i c a l  p a re t ic
curve, The other three a l l  tended to the pa re t ic
curve. They did not show complete deco lour !sa t ion  in
any tube., but the colour changes were most marked in
the f i r s t  5 or 6 tubes. One o f  these only gave a
p o s i t i v e  8 Wassermann rea c t ion  in h is  f l u i :, and the
other 2 were t a b o p a ra ly t i c s . One o f  these gave a 
Washermans
n e ga t iv e * in  I i s  fluid., a mild p le o cy to s is ,  and marked 
.g lob.increase; the other gave a p o s i t i v e  8 Wassermann 
rea c t ion ,  and s l i g h t  c e l l  and prote in  increase.
The t e s t  was done in  2 o f  the cases o f  
cerebra l  s y p h i l i s ,  and in  these, changes were got in 
the middle tube's, but no complete deco lour i  sat ion was 
obtained. S imilar  r e su l t s  are recorded by most obser­
ve rs .  In  one f  the cases treatment c leared up th is  
r ea c t ion ,  as i t  a lso  did the pro te in  and c o l l  i n ­
crease o r i g i n a l l y  present.
The r ea c t ion  was ca rr ied  out on the 
f l u i d ,o f  7 schizophrenics^ 5 ’"ore qu ite  normal, while 
2 showed s l i g h t  a typ ic a l  changes in  the mid-zone. One 
was a hebephrenic, the other a cats.tonic. The l e t t e r ' s  
f lu id  was otherwise quite normal, whereas the former 
showed a s l i g h t  p ro te in  excess, and 8 c e l l s  per cut.
mrn.
9 The case o f  Trympano somi a s i  s showed rap-
id  complete deco lour isa t ion  o f  a l l  tubes. I have 
not seen a case o f  th is  p rev ious ly  reported .
The only other case which showed any 
change a t  a l l ,  was the case o f  i n f a n t i l e  cerebro- 
pathy p rev iou s ly  mentioned as having a s l i g h t  excess 
o f  p ro te in .  Here, s l i g h t  changes were obtained in 
the mid-zone.
The other 14 cases showed no changes in 
any tube. They were, in  add it ion  to the 5 schizoph­
ren ic s  a lready mentioned, 3 cases o f  A lcoh o l ic  In ­
san ity ,  2 o f  Mania, and one each o f  Paraphrenia, 
Insane - Amentia, Confusional Insanity and Head. In ju ry
(2 )  The Resu lts  o f  the Examination o f  the Motor and 
Sensory Function's o f  the f .N .3 .  ,
(a )  In  General Pa res is .
Of the 32 cases o f  General Pares is  
only 2 had normal knee jerks on admission, in  IS they 
were exaggerated,usual ly  on lo th  s ides ,  in  4 diminish­
ed, and in  10 absent. The r e f l e x e s  in  th is  disease 
vary throughout the course o f  the i l l n e s s ,  and i t  is  
probable that no case reaches a termination without 
the knee jerks being abnormal at some period or other. 
In t a b e t i c  cases they are usual ly  absent, on one or
both s ides .  In  taboparal t l c s  o t t  found them absent
( ! )
onboth sides in  11%, and pres :nt on both in  6%• Both
the tabopara ly t ics  in  th is  s e r ie s  had absent knee jerk
on admission, but in  one this r e f l e x  lias returned
s l i g h t l y  on-one s ide ,  since he has had se izu res .  The
(2)
“ f loppy "  knee jerks described by Stoddart were present
in  seve ra l  cases, These are most c h a r a c t e r i s t i c .
In  no case >as an excensor rw—
f l e x  e l i c i t e d  on admission. As o f ten  happens, however
severa l  showed extensor responses, during, and fo r
short periods a f t e r ,  se izu res .  Uott says that a
Babinski r e f l e x  i s  only present in  2;t - 5% o f  genera l
p a re t ic s ,  and when found i s  strong ly  suggest ive  o f
(3)
pseudo-pares is .
The same v a r ia t io n  i s  met* with in  the 
pu p i l la ry  condit ions .  Thus '12 genera l  pa re t ic s  (.37.5 
had Argyl-Robertson pupi ls ;  14- ( ±3.7;t ) showed s lug­
g ish  r ea c t ion  to  l i g h t ,  r i g i d i t y  to both l i g h t  and
convergence, i r r e g u l a r i t y  or in equa l i ty  o f  the pu- |
pi I s ;  6 ( 18.7yo ) were normal, including consenaual
and sympathetic r e f l e x e s .  Sevan Lev/is says l a t t e r
i s  o f ten  one o f  the e a r l i e s t  signs o f  general nare- 
( 4 ) •
s i s .  The major ity  o f  cases w ith  Argyl-Robertsoh
phenomena had in  add it ion ,  i r r e g u l a r i t i e s  and inequal 
i t i e s  o f  the pup i ls .  Paradoxical reac t ion  was obser­
ved a in  one case. P i l e s  says he found i t  in  401 
o f  his t a b e t i c s .  Siemerling g iv e s  the pupil  r i g i d ­
i t y  as o8/j, whereas the B e r l in  s t a t i s t i c s  g iv e  34-1,
(5);
and s lugg ish  reac t ion  in  35.5".
(6)
bonne has described a few cases o f  chronic 
a lcoho l ism with  A .R . pupils  in  the absence o f  syph­
i l i s ,  and i t  i s  said to be occas iona l ly  present in
( 7 )
disseminated s c l e r o s i s ,  whether the causal le s ion
i s  in  the c i l i a r y  ganglion, or in  the ' corpora quad-'
(8)
regemina i s  not yet  s e t t l e d .  Purves Stewart agrees 
”ri t h  Marina in  thinking i t  i s  due to  degeneration o f  
the c i l i a r y  ganglion.
A l l  cases o f  general  pares is  except 2 show­
ed tremor o f  the tongue, w ith  d f e e t  o f  a r t i cu la t io n ,  
more or less  marked. The le s ion  i s  cort ico -bu lbar ,  
and i s  accompanied by a corresponding de fec t  in  the 
handwriting. S ir  Freder ick  Mott describes i t  as 
" h es i tan t ,  tremulous, slurred speech, with e l i s i o n  
o f  s y l l a b l e s . "  I t  i s ,  o f  course, not an aphasic 
d iso rde r ,  but one o f  a r t i c u la t i o n .  This tremor o f  
the tongue, w ith  or without c lo s e ly  a l l i e d  a r t i c u l a t ­
ory d e fe c t s ,  i s  so common in  the diseases with which
G .P . i s  apt to be confused, that i t s  d iagnos t ic  im-
importance i s  much reduced. In many cases however, 
i t  i s  almost pathognomonic. The tremor o f  the tongue 
was o f ten  o f  the ’’ trombone" character described by 
Stoddart, and th is  w ith  the ch a ra c te r is t i c  f i b r i l l a r y  
tremor o f  a l l  the muscles around the l i p s  and nose 
i s  very t y p ic a l .  I t  i s  in  ea r ly  stages o f  the d i s ­
ease , when co rrec t  d iagnosis i s  so important, that 
these phys ica l  signs are absent or s l i g h t ,  and in 
many cases, even in  conjunction with the mental state  
they are qu ite  in s u f f i c i e n t  to ju s t i f y  a diagnosis o f  
General P a ra ly s is .  In  the prodromal stages o f  the 
d isease ,  th is  i s  even more so. Thus, NO.77 only 
showed a s l i g h t  in equ a l i t y  in  the s ize  o f  his pupils ,  
his knee jerks were normal, he had no tremor o f  his 
tongue, and no a r t i c u la to r y  d e fe c t .  No.99 had, an 
exaggerated r i g h t  knee je rk ,  s l i g h t  i r r e g u la r i t y  and 
d i l a t a t i o n - f  b is  pup i ls ,  but no speech d .1 c t .  He 
had a remiss ion which was 30 complete, that a compet­
ent au thor i ty  was only convinced o f  the accuracy o f  
the d iagnos is  by r e p e t i t i o n  o f  his f lu id  examination 
The paranoid de lus ions, and the depression present on 
admission qu ite  disappeared in  3 to 8 weeks. In No 
199, the only phys ica l  sign was increased knee jerks,  
but h is  mental s ta te  was very t y p ic a l .
( b) -n Cerebral Syph i l is .
Nothing ch a ra c t e r i s t i c  was found in  
the phys ica l  signs o f  the 3 cases o f  Qerebral Syphi l i  
but they alone were not s u f f i c i e n t  to exclude a diag-
( c ) In  Systemic S yp h i l i s .
The same app l ies  to the cases o f  systemic 
S y p h i l i s .  Over 50% iiad exaggerated knee jerks,  and 
4 out o f  the 9 showed pu p i l la ry  changes. None show­
ed the A.R. phenomena, hut some were very myotic, 
and then i t  was very  d i f f i c u l t  to exclude th i s .  6 
showed tremor o f  the tongue, and 3 o f  these had an 
a r t i c u la t i o n  resembling the s lu rr ing  o f  a general 
p a r a l y t i c .
(d )  In A lcoh o l ic  Insan ity .
In  the 10 cases o f  d i f f e r e n t  forms o f  A l ­
cohol ic  Psychoses the knee jerks were exaggerated in
9, and normal in  1; the pupils  were normal in  4, 
s lugg ish ,  i r r e g u la r  or unequal in  6; there was t r e -  
moh o f  the tongue in  a l l ,  and an a r t i cu la to ry  de fec t  
in  5.
(1 )  Power A Murphy: lo c .  c i t .  p . 362,
(2 )  Stoddart:  “mind and i t s  d isorders '  . 3rd Ed.
p .427.
(3 )  Power & Murphy: lo c .  c i t .  p . 270.
(4 )  Bevan Lewis: "A Text Book o f  Mental D iseases".
London, 1889.
(5 )  Power & Murphy: lo c .  c i t ,  p. 265,
(6 )  Nonne: Neurologisch.es Cen tra lb la t t ,  1912,p .5.
(7 )  Sicard & Galezowski: Revue Neurologique, 1914.
P e 00 0 .
(8 )  F e r r i e r :  Lumleian Lectures: Tabes,
(3 )  The Results  o f  the Examination o f  the Rental 
S ta te  in  General P a ra ly t i c s .
When th is  i s  examined, the same d i f f  
l e n i t i e s  in  d i f f e r e n t i a l  d iagnos is  are encountered.
The most stra ight fo rward  cases are those with the 
c l a s s i c a l  euphoria and exa lted  de lusions, out even 
here there are many p i t f a l l s ,  as in  cases Nos. 61 and 
115, f u l l y  described l a t e r .  Of the 32 cases 14,(44$) 
were o f  the c la s s i c a l  exalted  type. I t  i s  said that 
these cases are becoming le s s  frequent ,  but i t  i s  poss 
i b l e  that the decrease i s  only a r e l a t i v e  one, due to 
the more frequent r e cogn i t ion  of  the other types. In 
s e v e ra l  o f  these 14 pa t ien ts  delusions o f  grandeur 
were not prominent, an unwarranted euphoria, very sim­
i l a r  to  that met w ith  in other mental d iseases,  being 
the prominent symptom. In 9 pat ients  dementia was the 
only marked mental f ea tu re ,  in  6 acute depression was 
present,  1 was o f  the confusional type, and the other 
2 were t a b o -p a ra ly t i c s . Many showed tab e t ic  signs, 
but only those cases in  which these were more marked
than the mental symptoms have been classed as tabo-
( I )
p a ra ly t i c s .  Kraepel in  found signs o f  tabes in  6 - 8/1 
o f  his p a re t ic s ,  and Mott g iv e s  the f i gu re  as i0$.
Dementia i s  the most constant psych 
i c  phenomenon in  general  pares is ,  and could be d e t e c t ­
ed in. a l l  cases o f  th is  s e r i e s .  I t  has many points in 
which i t  d i f f e r s  from the dementia o f  cerebra l  syph i l i  
In the l a t t e r  the dementia i s  usually  p a r t i a l ,  whereas
. i n  G.P. there i s  a slow insiduous diminution o f  the 
whole i n t e l l e c t u a l  l i f e ,  with a profound a l t e ra t io n  
o f  the persona lty ,  usually  with d is o r ien ta t ion  fo r  
time and p lace ,  i f  at a l l  advanced. The General Para­
l y t i c  loses  hie a u t o c r i t i c a l  sense, and unlike the 
other ,  cannot g i v e  a good account o f  the course o f  his 
I l l n e s s .  In  the remission o f  G.P. one can usually de­
t e c t  i n t e l l e c t u a l  and a f f e c t i v e  d e f i c i e n c i e s ,  whereas 
ih  those o f  Cerebral Syph i l is  the pat ient  may appear 
qu ite  normal. The l a t t e r  d isease precedes by f i t s  
and s ta r t s ,  whereas the evo lu t ion  of  General Paresis 
i s  more or* le ss  continuous.
The cases met with in  asylums are usually 
past the prodromal stage,  the stage in  which c l i n i c a l  
d iagnos is  i s  d i f f i c u l t  and most important. Mott g ives
an extremely good desc r ip t ion  o f  th is  stage in  A
(2)
System o f  S yp h i l i s ,  B a l l e t  in s i s t s  on the importance
o f  recogn is ing  a neurasthenic form o f  the prodromal 
(3 )  
s ta g e .
I t  must not be fo rgo t ten  that these p a t i ­
ents may exh ib i t  psych ica l  automatism, otherwise one 
may be misled by i t  in to  thinkhg that the pat ient  
cannot be demented. Lumbar puncture in  such cases 
i s  a l l - im p or tan t .
(1 )  Kraepel in :  General Pares is ,  1914.
(2 )  Power & Murphy: l o c . c i t .  p . 260.
(3 )  B a l l e t  & Paul Blocq: T ra i t e  de Medecine.
(40) The Resu lts  bearing on the Theory that there are 
Dermatotropic and Neurotropic forms o f  the 
Sp irochaeta^Pa l l ida .
I'D .
Sir  Freder ick  Mott and other au thor i t ies  
suggest that  there may be two d i f f e r e n t  b i o l o g i c a l  
forms o f  the spirochaete p a l l id a ,  one dermatotropic, 
the other n eu ro t rop ic . The l a t t e r  i s  supposed to 
cause General Pares is  and Tabes, whereas other syphi­
l i t i c  d iseases o f  the cen tra l  nervous system and v i s c ­
e ra l  s y p h i l i s  are supposed to be due to the dermato­
t ro p ic  form act ing  through the general  lymphatic sys­
tem. One typeo f  evidence deduced in  favour o f  th is  
theory takes the form o f  h i s to r i e s  o f  severa l  men con­
t ra c t in g  Tabes or General Paresis from the same source 
and o f  t h e i r  absence in  ce r ta in  communities where sypb 
i l l s  i s  r i f e .  More convincing evidence that the organ 
ism i s  modif ied in  these two d iseases i s  provided by
the animal experiments o f  Noguchi, F o r s te r ,  Tomaszew- 
( 2 )ski,and other workers. What is  probably the strongest 
evidence aga inst  the theory is  the prevalence of  syph­
i l i t i c  a o r t i t i s  in  General Para lys is  and Tabes. When 
F ou rn ie r ’ s parasyph i l is  was excepted, th is  le s ion  was
regarded as being o f  th is  nature, but as the organism
(3)
can usually  be I s o la ted  from the les ions  post-mortem, 
the a o r t i t i s  must be excepted as d e f i n i t e l y  due to 
the l i v i n g  sp irbchaete . This le s ion  d i f f e r s . f r o m  a r t ­
e r i o s c l e r o s i s  o f  the ao£ta, which i s  a lso  very common 
in a l l  s y p h i l i t i c  a f f e c t i o n s ,  both in  d is t r ib u t io n  
and in  the coat a f f e c t e d .  S y p h i l i t i c  a o r t i t i s  forms
puckered, o f ten  f l e sh y ,  patches bearing no r e la t i o n  
to emergent v e ss e ls ,  usually transverse,, and as with 
the ce reb ra l  v e sse ls  the d isease f i r s t  attacks the 
middle and outer coats, and the in t imal changes are 
compensatory. In  a r t e r i o s c l e r o s i s ,  on the other 
hand, the patches usually  form around the o r i f i c e s  
o f  the branches o f  the aorta ,  and the change begins 
in  the inner coat, and calcareous depos its  are common 
The two condit ions are sometimes combined. Heubner 
held that s y p h i l i t i c  en d a r te r i t i s  never ended in ath­
eroma, but Mott and other a u th o r i t ie s  consider th is
(4)
statement too sweeping.
This atheroma and nodular f i b r o s i s  o f  the
aorta was present in  severa l  o f  the General P a ra ly t i c s ,
inc luding S o f  the 8 on whom autopsies were performed.;
apart from th is ,  thus se r ies  o f  cases showed t yp ica l
skin le s ion s  in  S'^of the 12 S y p h i l i t i c s  not General
*
P a re t i c s ,  'h i l e  in  32 ca .es  o f  that d isease no skin 
l e s ion s  were present, but 2 showed evidence o f  system- 
i c  a f f e c t i o n .  Thus, No. 79 had mitral d isease,  and 
was b l ind  in  r i g h t  eye from very advanced retino-chor-- 
o i d i t i s ,  and had the same condit ion, though less  mark­
ed, in  the l e f t  eye. No. 123 had leukoplakia.
I t  may be stated here that none of the 8 
autopsies on General P a ra ly t ic s  showed any prominent 
le s ions  o f  the viscera,e^g..  l i v e r ,  spleen, e tc .
( I )  E.W.Mott: ' 'Neurotoxic V a r ie ty  o f  Spirochaeta
P a l l i d a " -  - .<1. 4th Jan. 1908.
F o r s t e r :& Tomaszewski: "Untersuchungen des Par-
a ly t ik e rgeh irn s "  - Deutsche med. ’"och- 
enschr., A p r i l  2nd. 1914.
Warthin, A .3: Amer. Jour.n. Mecí. Science, 1916,
Ci-jX a. o
Power & Murphy : l o e . o i t . p # 49.
(5 )  The Resu lts  o f  the Examination o f  the Age and 
C i v i l  State  in  S y p h i l i t i c s ,
In General Pares is  the ages varied
from 31 to  65, the most usual age being from 30 to 50
as shorn in  the accompanying chart. These ages a-
(I)
gree with those usually  met ■ 1 oh in  th is  d isease ,
hi• Herschmann o f  Vienna has r ec en t ly  made an in t e r e s t -
study o f  84 cases o f  General Pares is  which developed
a f t e r  the age o f  60. In  these old people he found
the d isease  usually ran a slower course than in  young
er p a t ien ts ,  and that the time since in f e c t i o n  was
( 2 ) '
usually  above the average.
No ,o f  Cases
25 General P a ra ly t ic s  were married,and 7 
s in g le .  8 of the other S y p h i l i t i c s  rere married, 
and 4 s in g le .
In  the 3 cases o f  Cerebral S yph i l is ,  the ages 
were 26, 50, and 67, nd the d isease developed 1, ¿6, 
and bo years a f t e r  In fe c t i o n  r e s p e c t i v e l y .
(1 )  Power t Murphy: l o c .  c i t .  p. 236.
«
(2 )  Dr Heinrich Her sclr :ann: -edisini oohe S I  in i  h,
Oct. bth „021.
(6 )  The Resu lts  o f  examination in to  the Duratie, f  
I l l n e s s ,  and Time since In f e c t i o n , in  S y p h i l i t i c  
Gases ,
The length o f  time since in f e c t io n  could 
not he accurate ly  ascertained in the majority  o f  case 
In  no le s s  than i l  o f  the cases o f  General Para lys is  
was venerea l  d isease  denied, showing how u t t e r l y  un­
r e l i a b l e  i s  the h is to ry  o f  in f e c t io n  in such cases.
As none o f  these men could be considered to be deny­
ing in f e c t i o n  from u l t e r i o r  motives, th is  suggests 
that the o r i g in a l  symptoms were mild. In I  case the 
pa t ien t  was too demented to g iv e  any r e l i a b l e  h is to ry ,  
In  those General P a re t ic s  who gave a h is tory  o f  in ­
f e c t i o n ,  the time var ied  from 8 to 53 years, the maj­
o r i t y  being from 10 to 20 years.  This la te  deve lop­
ment o f  General Pares is  and Tabes i s  o f  d iagnost ic  im­
portance, as the major ity  o f  other s y p h i l i t i c  disease
o f  the Centra l Nervous System appear in  less  than 6 ■
(I)
years a f t e r  a f f e c t i o n ,  usually  in 2 to 3 years.
Gases are not even infrequent during the primary and
ear ly  secondary stages, and f lu id  examination shows
that i t  i s  f r equen t ly  a f f e c t ed  at  th is  stage in  the
absence o f  symptoms. That the spirochaete i t s e l f  i s
present in  the f lu id  in these cases has been shown
by inocu la t ion  experiments with ra b b i t s .  This i s  in
accord w ith  view that syp h i l i s  is  a general  organis-
mal in f e c t i o n ,  w ith migration o f  the paras ites  to the
per ivascu lar  lymphatics o f  the skin, mucous membranes,
(2)
v is e  e ra , and meninge s .
In the Non-nervous S y p h i l i t i c s  the time 
var ied  from 5 to 24 years,  but in No.124, age 75, who 
denied in f e c t i o n ,  the time was probably much longer.
The duration o f  the d isease be fore  ad­
mission in  General P a r e s i s . i s  a very  d i f f i c u l t  point 
to decide with any accuracy. The only evidence i s  
that g iven  by the p a t ien ts '  f r iends ,  and th is  i s  o f ­
ten most u n sa t is fa c to ry .  Thus , i t  i s  not uncommon fo r  
a w i fe  to say that she sees no change in her husband, 
even when he is- showing quite  a marked degree o f  de­
mentia. The times g iven  vary from 1 month to 5 years, 
the l a t t e r  being a Tabopara ly t ic .
8 cases have a lready d ied ,  and including 
th is  per iod be fo re  admission, the d isease had lasted 
3, 5, .6, 8, 13, 13, 13, and 15 months. Apart from 
se izu res ,  and in te rcu rren t  d iseases,  the duration o f  
General P a ra ly s is  i s  usual ly  f r o  1 to years ,  de­
pending to a la rge  extent on the type o f  the d isease ,  
the demented cases tending to be more prolonged than 
the o thers .  Some cases la s t  very much longer, espec­
i a l l y  i f  remissions are g o t ,  and P ro f .  G.ÏÏ .Robertson 
records the case o f  a pa t ien t  who l i v e d  for  30 years 
a f t e r  the f i r s t  appearance o f  the d isease .  These 6 
f a t a l  cases were acute, and as i s  usual in such cases, 
the cerebrospina l  f lu id  changes were marked. 5 died 
in se izu res ,  including 1 from rupture o f  aneurism on 
the C i r c l e  o f  W i l l i s ,  2 from hypostat ic  pneumonia, 
and 1 from gangrene o f  the lung. 6 o f  them had had 
se izu res ,b e fo re  or a f t e r  admission, or both. These 
se izures  were o f  the severe form. I t  i s  in  the e a r l i e
stages o f  the disease that incomplete se izures are 
usual ly  met w ith ,  D i f f e r e n t  au th or i t ie s  g iv e  the 
incidence o f  se izures at f igu res  varying from 30$ 
to 90,ri. Kraepel ln  found 30$ to 10$ o f  his cases 
had one or more seizures during the ir  i l l n e s s ,  and 
he po in ts  out that these are r a r e l y  due to haemorr 
hage or thrombosis,, and that usually only microscop­
i c a l  changes are produced in the cortex  to account 
fo r ' them , th is  being the reason o f  the usual rapid 
r ecove ry .  In the above cases, the pa t ien t  whose 
death is  recorded as from haemorrhage was the only 
one in which any naked-eye changes could be found 
to account fo r  the f a t a l  se izures .  None o f  them 
showed Pachymeningit is Haemorrhagica. Mott points
out that th is  is. an in frequent condit ion to f ind at
(3)
these autopsies .  Persona l ly ,  I  have only encounter­
ed i t  once in  the course o f  over 50 post-mortem ex- 
amina t  i  ons on C- ener a 1 Par a ly  t  i  c s »
( 1 ) P ow er c.; Mur phy: 1 o c . c i  t . p . 13,
(2 )  " " " " " p . 36.
(3) " ” " " " p .277.
(7 )  The Resu lts  o f  the Wassermann Test in Dementia 
Praesox .
I t  i s  suggested by some au thor i t ie s  that 
Dementia Praecox i s  due to Syph i l is  in  the parents, 
and in support o f  th is  contention s t a t i s t i c s  are pro­
duced to show how frequen t ly  the stigmata o f  Congeni­
t a l  S yph i l is  i s  present in Schizophrenic pa t ien ts .  
Thus, Klut 'scheff  found 4-1.6$ o f  60 cases o f  Dementia 
Praecox had signs o f  hered itary  S yp h i l i s .  P i l c z  r e ­
ports Tabes in 5$ o f  the parents o f  416 Praecox cases 
as aga.ip.st .6$ in : anic-Depressive Insan ity .  Further 
f i g u re s  o f  h is ,  quoted by Kraepel in, are that 44- 
Hebephrenics■had General Pares is  in parents 23 times, 
and 27 Cats.tonics 5 times. He a lso  sta tes  that the
brothers and s i s t e r s  o f  these Schizophrenics are o f -
(I)
ten Juvenile P a ra ly t i c s .
Knenig thought that Dementia Praecox was
(2)
commoner in  the o f fsp r in g  o f  B yp h i l i t r e s .
Stinnes and P o l t z l  think acquired syph i l is
(3)
may bring d isease to an outbreak. This was not so in 
any o f  the 13 cases in  th is  s e r i e s .
Kraepel in  d isagrees  with, above theo r ie s .
He only found Syph i l is  in 4$ - 5$ o f  the parents o f  
h is Praecox cases. This, o f  course, i s  not above 
what one would ge t  in a s im ilar  in v es t ig a t ion  o f  un­
se lec ted  menbers o f  the community, He also f a i l e d  to 
f ind  that General P a ra ly t ic s  begat Schizophrenics.
He suggest that i f  Syph i l is  has any in f luence at a l l ,
i t  must be by in jury  to the germ c e l l s ,  as with chronl 
i c  a lcoholism .
In  none o f  the 13 cases under considera­
t ion  was a h is to ry  o f  Syph i l is  in the parents obtain­
ed, but this'  cannot .beregarded as r e l i a b l e .
Teeth, t i b i a e ,  face ,  eyes including opthal 
moscopic examination, ears, and.' t e s t i c l e s  -,rere exam­
ined In a l l  cases, and no evidence o f  Congenital Syph 
i l i s  found. In a l l  13 the serum Wassermann reac t ion  
was nega t ive ,  and in  the 12 f lu id s  examined i t  was 
a l s o 'n e g a t i v e . S l igh t  changes were found in 2 o f  
these f lu id s ,  but nothing to suggest that these 
changes might be in any way due to S yph i l is .
Twenty successive cases o f  Dementia Prae­
cox were s im i la r ly  examined by Drs Harper, Smith, and
Rae C-ibson at Claybury Laboratory, and in every in-
(4)
stance the r e s u l t  was nega t ive .
McDonagh states  that in Congenital Syph i l is ,
i f  the Wassermann in the serum i s  p o s i t i v e  during the
f i h s t  three months o f  l i f e ,  even i f  the child i s  l e f t
untreated, the reac t ion  tends to become negat ive  a-
(5 )
bou.t the gge o f  puberty. A negat ive  reac t ion  in the 
serum o f  these cases could not there fo re  be taken as 
p roo f  that Congenital S yph i l is  was absent, hut as De 
mentia  Praecox i s  a disease with a c t iv e  changes in 
the bra in , i t  is  d i f f i c u l t  to imagine, that even in a 
small s e r i e s  l ik e  the present , both c l i n i c a l  examin­
a t ion ,  and examination o f  serum and f lu id  should g ive  
abso lu te ly  negat ive  r e su l t s  i f  the d isease were due 
to Congenital S yph i l is .
(1 )  Kraepel in :  Dementia Praecox, English T±ans., by
R .M.Bar c lay,  1919, P .235.
(2 )  Koenig: “ The Problem o f  Heredity from the Psy­
c h ia t r i c a l  Aspect'* . B.H.J. 1904, V o l . l  
p . 966.
C
(o )  Kraepel in : l o c .  c i t ,  p . 24-1.
(4 )  Power & Murphy: lo c .  c i t ,  p . -308,
(5 )  McDonagh: “ The Wassermann Reaction in Congenita
S yph i l is “ . The Lancet, 8th O c t .1921, 
p .768 ,
P-*
(8 ) The Wassermann Reaction in Manic-Depressive 
In s a n i t y ,
Kraepel in  found Syph i l is  in 8$ o f  his 
male pa t ien ts  w ith  Manic-Depressive Insan ity .  Zeiken 
has described cases o f  p e r iod ic  or c ircu la r  psychoses 
which he traces  back to acquired or Congenital Syphi­
l i s ,  but- Kraepel in  holds that these are e i ther  Manic- 
Depressives w ith  concomitant s y p h i l i s ,# or s y p h i l i t i c
psychoses w ith  c ircu la r  forms, and not cases o f  Manic-
(I)
Depressive Insan ity  due to Syph i l is .
In 2 o f  the 36 cases on M.D. Insanity  in 
th is  s e r ie s  a p o s i t i v e  Wassermann reac t ion  was got in 
serum, i . e . 5.6$. In ne ither case could the Syph il is  
be regarded as a psychic trauma,for ne ither  was aware 
that  he had i t .  Enough however does not seem to be 
kno’-n o f  the causes o f  Manic-Depressive Insanity  to 
say that Syph i l is  cannot be an exc i t in g  cause.. Thus, 
No,80 contracted the disease 5 years ago, and his 
f i r s t  a ttack  o f  mania took place 2 years l a t e r .  That 
he recovered from th is  without treatment fo r -h is  Syph­
i l i s  i s  aga inst  Syph i l is  being the cause o f  his mania, 
As h is Cerebrospinal F luid i s  quite normal Cerebral 
S yph i l is  i s  e l im inated. Both cases presented mental 
p ic tu res  much resembling General P a ra ly s is ,  and the ir  
serum reac t ions  tended to support th is  suspicion.
They show the importance o f  f lu id  examination in such 
cases. Only 2 other Manic-Depressives had the ir  
f lu id s  examined, and these were quite normal. Both 
these had many points o f  s im i la r i t y  to General Pares is .
•No22 was a case o f  Chronic Mania, with expansive 
egocentr ic  de lus ions, marked tremors of hands and ton 
g u e , . increased knee jerks ,  and pigmented scars on 
shins. His. pupils  were normal, and his serum nega- 
a t i v e .  No. 14-2 was euphoric, with delusions of  grand 
eur, and no a u t o c r i t i c a l  sense, i r regu la r  pupils 
which reacted  normally, tremor o f  his tongue with 
normal a r t i c u la t i o n ,  knee jerks uch diminished, and 
s y s t o l i c  a o r t i c  b ru i t .  His serum -'as twice negat ive,  
and h is  f lu id  was normal. Both denied Syph i l is .
( I )  Kraepel in :  Manic-Depressive Insanity  and
Paranoia. Eng. Trans, by R.ii. 
Barclay, 1921.
V. Some Cases I l lu s t r a t in g  Advantages o f  Combined 
P a th o lo g ica l  and C l in i c a l  Examination,
( I ) Cerebral Syph i l is  - 5 Cases.
S y p h i l i t i c  Meningit is  in Secondary  Syphil i s .  .
Case No.1. J .B. Age 26 years. S ing le .  Admitted 
26-4-21, He had contracted Syph i l is  twelve
months p rev ious ly ,  and stated that he had had s ix  in ­
travenous in je c t io n s  o f  Salvarsan, and three in t r a ­
muscular in je c t io n s  o f  Mercury, a f t e r  which his seruir 
was tes ted  and found to be nega t ive .  He was advised 
to take mercury p i l l s  fo r  two years, ta±  ysscxx, but 
did not do so. These statements were v e r i f i e d  la t e r .  
The treatment was g iven at the Venereal C l in ic ,  Soho 
Square, London, On admission ix  months la te r  his 
serum was p o s i t i v e  8, and his Cerebrospinal Fluid 
showed 45 c e l l s  per c.mm,, and the Lange Gold Test 
showed changes in  tubes 2 to 8, none shoeing complete 
d eco lo u r !sa t ion .  There was only s l i g h t  excess o f  
p ro te in ,  and his Was Hermann was nega t ive .  His general 
hea lth  was f a i r ,  heart,  kidneys, and lungs showing 
nothing abnormal, His-knee jerks were exaggerated; 
Pupi ls  s l i g h t l y  d i l a t e d ,  ut otherwise normal. No t r e ­
mor o f , h i s  tongue:, and' M s  a r t i c u l a t i o n ’ was normal. 
Fundi normal, and sight  unaf fected .  He -'as depressed, 
and gave vo ice  to su ic ida l  tendencies, though he made 
no e f f o r t  to carry these out. .There was no evidence 
or h is to r y  o f  v e r t i g o ,  fa in t in g ,  vomiting, f e v e r ,  or 
convulsive a ttacks .  He was l e th a r g ic ,  and there was
considerable psychomotor re ta rda t ion  apart from M s
outbursts. He com lain©# o f  more or less  constant
headache, and had impulsive outbursts o f  v io lence ,
when he would s t r ik e  anyone in his neighbourhood, and
shout at  the p i t ch  o f  his v o ic e .  Afterwards he only
had a very  vague idea o f  what had happened, and could
r e c a l l  no d e t a i l s  o f  his conduct. These attacks bore
a strong resemblance to attacks o f  p e t i t  rnal. He had
delusions o f  s in ,  and thought he heard God t e l l  him
how d isp leased  He was with him. Hallucinations and
(I)
delusions are uncommon in  these cases, and ins igh t  is  
usual ly  b e t t e r  than i t  was in th is  case. This l a t t e r  
f a c t  made him ob ject  very .strongly to treatment, " i s  
o r i en ta t io n  was somewhat d e f i c i e n t .  He was d i f f i c u l t  
w ith  his bocd, and had to *e hand fed at f i r s t .
He was g iven  twelve b i-weekly  intramuscular
in j e c t i o n s  o f  ,3 grins N.A.B. in glucose and guaiacol,
(2)
as suggested by T- Anwyl-Davi.es, and made up by bay 
& Baker, He a lso had d a i l y  inunctions w ith  Ung. Hy- 
d r a r g , K i t :  He had three such our sec M t h  short in ­
tens ive  courses o f  Potassium Iodide fo r .a  fo r tn igh t  
a f t e r  each course, as advised by Col. Harrison. His 
serum and C.3.F. were normal a f t e r  the f i r s t  course 
and have remained so s ince.
He gradual ly  improved mentally, his head­
ache and depression being the f i r s t  things to go. He 
continued to have occasional impulsive outbursts for  
a month, though, a t  le ss  frequent in t e r v a l s .  He s t i l l  
was rather ch i ld ish  in  his ta lk ,  and lacking in judge­
ment and reasoning po^eu, but these ,-rere doubtless
due to mental d e f i c i e n c y ,  as ids . rev ious h is tory  sur- 
gcsted that he was d i s t i n c t l y  backward mentally, and 
his r e l a t i v e s  considered that he had returned' to his 
nohmal s e l f .  His impulsive outbursts and his depress­
ion have qu ite  disappeared.
As the work o f  C .H .h i l l s  at Rochester Row.
(3 )
and o f  Dreyfus show, meningeal mischief is  very com­
mon in secondary Syph i l is  o f  from six months to f i v e  
years standing, and in the majority  o f  cases no c l i n i ­
ca l  symptoms are present, i f  headache is  excepted.
F i ld e s  found'involvement o f  Central Nervous System in
(4 )
11% -of l a te  primary cases. H i l l s  :ot changes in Cere­
brosp ina l  F lu id  in  47^ o f  his secondary, rnd 32^ o f  
h is  t e r t i a r y ,  Dreyfus f igu re  fo r  secondary S h i l i s  is 
80$, and Gernnerich 's  fo r  re lapse  cases i s  P0f\ The 
changes ere usual ly  most ; r '  nd at the base of the 
bra in  around the in.terpeduncular m e .  end fo ca l  sy ; 
tores though absent in th is  case,, are the ru le  rather 
than the exception  in  cases with symptoms. These may 
be due to l o c a l  pressure on bra in , depr iva t ion  o f  
blood supply, or a f f e c t i o n  o f  the neighbouring cranial 
n e rv es .
Regarding the Wassermann reac t ion  in Cere ro 
sp inal Syph i l is  d i f f e r e n t  workers in the past have r e ­
corded very  d i f f e r e n t  r e s u l t s .  With the o r ig in a l  
Wasserraanri technique a p o s i t i v e  r e su l t  ,,ras ra re ,  and 
i t  was considered very  doubtful i f  th is  could ever be
mot r i d  o f  i f  once present. Thus P lant only got a
(5)
p o s i t i v e  r e s u l t  in  cd o f  h is  cases. i:ore de l :  cate 
technique, arid la rge r  quant i t ies  o f  f lu id  have given
a much higher percentage. McIntosh and F i ld es  con­
demn the use o f  more than .2 cfm. o f  f lu id ,  and say 
that n on -sp ec i f i c  r e s u l t s  are ro t  ; i t h  the larger
■o
q u a n t i t i e s .  Too l i t t l e '  i s  yet  known o f  t i e  r a t io n ­
a le  o f  the Wassermann te s t  to decide th is  po in t .  At 
present i t  i s  always the la s t  pa tho log ica l  sign to 
disappear, the order o f  going eing endet' ■ a l  c e l t s ,
tes, in ,  and l a s t l y ,  i f  ever, the Wasser­
te )
mahn.
(1 )  L.W.Harrison: "The Diagnosis " Treatment o f
Venereal Diseases in General P ra c t ic e ” .
(2 )  T.Anwyl Davies: The Lancet, Nov.23rd, 19.18.
(3 )  K .Altnann G-.Drc: f  s; “ Salvarsan und Liquor
Cerebrosp inal is  be i  Früshyphil is ,  nebst 
ergänzenden Liquoruntersuchungen in der 
Latenzz e i t “ tünchen. ' 'cd .Wohnschr . ,  191-3, 
60, 464, 531,
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Cass No. 52, A. L. Age 67. ^idower. Admitted 
4 - 7  - 21, On admittance h is  mental s ta te  was one 
o f  depression, w ith  somatopsychic delusions. He had 
l i t t l e  or no in s igh t .  He showed subject ive  ce r ta in ty ,  
w ith  only s l i g h t  anx iety ,  being a case o f  Melancholia 
Vera (F a r r a r ) .  He complained o f  headache which was 
not d e f i n i t e l y  l o c a l i s e d ,  and which he said was -orso 
at n igh t ,  but th is  information he did not - i ve  volun­
t a r i l y .  He had mild attacks o f  g iddiness on assuming 
the e rec t  posture. He s lep t  f a i r l y  w e l l ,  but gave a 
h is to ry  o f  insomnia for  s ix  months p r io r  to admission. 
There was marked psychomotor re ta rda t ion .  He was com­
p l e t e l y  o r ien ted ,  and his memory was f a i r ,  espec ia l ly  
fo r  past events. No h is to ry  o f  se izures .  He gave a 
h is to ry  o f  S yph i l is  contracted 40 years prev iously .
He had c l i n i c a l  and physica l signs o f  a o r t i t i s  with 
marked accentuation o f  the 2nd sound in the vesse ls  
o f  the neck. His knee jerks were exaggerated; his 
pupils reacted to l i g h t  and accomdation, .and the sym­
pathet ic  r e f l e x  was present; the r i g h t  was d i la t e d .  
There were S y p h i l i t i c  scars on both le gs .  He had t r e ­
mor o f  the tongue, and bis a r t i c u la t i o n  was i n d i c t i n ' ! . 
No speech d e fe c t s .  His serum gave a p o s i t i v e  Wasser- 
mann rea c t io n  o f  40 plus. His Cerebrospinal Fluid 
showed 6 c e l l s  per cub.mm., a negative Wassermann, and 
a s l i g h t  increase o f  pro te in .  The Lange Test gave a 
mid-zone r ea c t ion  in the 4th to 8th tubes inc lus ive .
This case showed the importance o f  multiple
• S y p h i l i t i c  Cerebral .Art e r i t i s .
The case was diagnosed as one o f  S y p h i l i t i c  
E n d a r te r i t i s  o f  the cerebra lvesse1s , but th is  nay 
only be one o f  severa l  causal fac to rs  o f  his Psycho s i i  
Salvar-san medication - as not considered ad­
v i s a b l e ,  and the pat ien t  was put on iod ides and mer­
cury.
On 24-1-22 his serum and f lu id  'acre reexam­
ined and found to be unchanged from condit ion on ad­
mission. There was very  l i t t l e  change in his mental 
condit ion .
This case, l i k e  case No. 1'4, supports the
theory that e n d a r t e r i t i s  can be got  without meningeal
change ex is t in g  as sho®n by Cerebrospinal Fluid
(I)
changes.
The disease most probably o r ig ina tes  in the
vaso-vasorum, and the sub sequent thickenins o f  the(2)
coats o f  the a r te ry  nay be looked upon as compensatory 
Heubner thought the condit ion or ig ina ted  by an over­
growth o f  the endothelium due to i r r i t a t i o n  from the
s y p h i l i t i c  v i ru s ,  and that th is  extended to the vaso-
(3 )
vasorum in  the media.
So fair th is  pat ient  has shown no fo ca l
symptoms, but these are o f ten  very la te  d velopements
(4)
in these cases, though they may appear quite ea r ly .
As Mott po ints out, there may be very extensive endar­
t e r i t i s  ob l i t e rans  without fo c a l  symptoms as long as 
thrombosis does not occur. In these cases general syn 
toms due to ce rebra l  anaemia-may be got ¿wing' to -nar­
rowing o f  lumen o f  v e ss e ls ,  and in te r fe rence  with
tes ts  o f  the Cerebrospinal F lu id .
normal vasomotor con tro l ,  whether by e f f e c t  cn muscular
coat, or vasomotor nerves. This may account fo r  this
p a t i e n t ' s  mental enfeeblement.
According to Gowers,about a quarter o f  the
cases o f  e n d a r t e r i t i s  with c l i n i c a l  symptoms occur
(5)
with in  the f i r s t  two years fo l low ing  in fe c t ion .  I t  i s
much commoner however fo r  Cerebral Syph i l is  to occur
a long time a f t e r  in f e c t i o n  than for  Tabes or General
(6)
Pares is  to  occur ea r ly .
(1) Boyd: "The Cerebrospinal F l u i d " . p . 113.
Harrison: loo .  c i t .  p . 159.
(2) Power c: Murphy: lo c .  c i t .  p .46,
(3 )  Heubner: Die leu t ische  Erkranliung der Hinarterien
1874.
(4 )  Harrison: lo c .  c i t ,  p . 159,
(5 )  Gowers': “ Syph i l is  o f  the Nervous System". Letts-
omio.n Lectures, 1890«
(6 )  Power & Murphy: l o c .  c i t .  p . 296.
S y p h i l i t i c  Cerebral A r t e r it.-i^.
Case No .14. N.iv. Age 50. Married. Admitted 
23-5-21. On admission he presented a p ic ture  o f  
Confusional Insan ity .  He gave a h is to ry  o f  Syphil is  
26 years p rev iou s ly .  He had a double a o r t ic  murmur, 
his apex beat was outside the n ipple  l ine  ir„ the 0th 
in te rspace .  There was s l igh t  albuminuria, and some 
tube casts were found. His knee jerks were normal, 
as were a lso  h is  pup i ls .  Re had tremor o f  the tongue, 
w ith  an in d is t in c t , -  rather  th ick , a r t i c u la t io n .  He 
had scars on h is  legs  below the knee. He had always 
been extremely moderate in the use o f  a lcoho l .  His 
serum gave a p o s i t i v e  40'*" Wassermann reac t ion ,  but 
h is  Cerebrospinal F lu id  was normal,with 3 c e l l s  per 
C.mm,, and no excess o f  p ro te in  detected by Pandy1 s 
Tes t .  A Lange Test  was not done.
Salvarsan therapy was considered to be con­
t ra in d ica ted  on account o f  the condit ion of his heart 
and kidneys, and only Potassium Iodide and Mercury 
were g iven .  His confusional attack cleared up in 10 
to 12 weeks, leav ing a s l i g h t  amount o f  dementia. He 
suddenly became unconscious o f  4-11-21, and died an 
hour l a t e r .  At the autopsy,death was found to be due 
to haemorrhage from a ruptured aneurism on the C irc le  
o f  ^ i l l i s .  There were severa l  aneurismal d i la ta t io n s  
o f  the Bas i la r  A r te ry ,  and o f  the vesse ls  o f  the C ir ­
c le  o f  W i l l i s ,  The Cerebral a r t e r i e s  showed advanced 
d isease ,  w ith  g rey ish  ye l low nodules on the larger  
v e s s e ls ,  and a uniform thickening o f  the smaller ves­
se ls ,  The condit ion i s  an o b l i t e ra t in g  en d a r te r i t i s ,  
the thickening o f  the a r t e r i a l  w a l l  being due to a
c e l l  hyperplasia  in the non-vaacular layer ,  between
the l in in g  endothelium o f  the ve sse l  and the fenes t-  
(I)
ra ted  membrane. The wal ls  o f  the veins are a lso i n f i l ­
t ra ted  with lymphocytes. M icrospica l  confirmation was 
obtained that a r t e r i a l  changes were o f  above nature, 
and not due to a r t e r i o s c l e r o s i s ,  o f  which Syph i l is  is  
such an important causal agent. The t issues were 
hardened in  5$ fo r  mol in  sa l ine  for  48 hours, sections 
cut, and stained w ith  Van Geison 's  Stain. No areas 
o f  so f ten ing ,  recent  or otherwise, were found. The 
bra in  showed none o f  the changes ch arac te r is t ic  o f  
General P a ra ly s is ,  the most constant o f  which is  prob­
ably " frost ing**  o f  the ependyma o f  the 4th v e n t r i c l e ,
( 2 )
Mott s ta tes  that he has very seldom found i t  absent.
He had a Cor Bovinum weighing 680 ounces, with d i s ­
eased incompetent a o r t i c  va lves .  The Ascending Aorta 
was f l e sh y ,  much d i l a t e d ,  with severa l  calcareous 
patches on i t  and on the arch o f  the aorta .  The k id ­
neys showed the changes o f  chronic i n t e r s t i t i a l  neph- 
■ i t i s .  The scrum taken p.m. gave a p o s i t i v e  40+  
r ea c t io n .  This o f  course was to be expected, as thess 
long standing p o s i t i v e  react ions  are notor iously  d i f f ­
i c u l t  to g e t  r id  o f .
Aneurismal formation in these cases, Mott 
s a y s , i s  due to can intense inflammation weakening the 
middle coat ra p id ly ,  w ith  formation o f  aneurism be­
fo re  p r o l i f e r a t i o n  o f  in t imal  connective t i  '.sue c e l l s  
can f i l l  up the bulge.
Unfortunate ly ,a  Lange Test ma3 not done 
in th is  case. I t  would probably have g iven a mid-zone
r ea c t io n  as in case No. 52. The absence o f  any d i s ­
coverable  change in  the Cerebrospinal F luid shows 
how advanced S yp l i i l i t .C e reb ra l  A r t e r i t i s  may be pre­
sent without being detected by f lu id  examination.
I t  i s  poss ib le  that h is  confusional attack 
was due to thrombosis o f  one o f  the branches o f  his 
cerebra l  a r t e r i e s ,  though evidence o f  th is  was not 
d iscovered  at  the autopsy. The vesse l  may have be­
come patent again, or anastomosis may have prevented 
s o f t e n in g .
(1 )  Power c; Murphy: lo c .  c i t .  p . 45,
(2 )  Idem. p . 281.
( 2) - 'Taboparesis, - 2 Gases .
Case No, 12. II. M. Age 53. Married. 
Admitted 22-5-21.
On January 8th 1919 he had what he des­
cr ibes  as a fa in t in g  a ttack ,  while boarding a tramcar. 
He wa s taken to St George ’ s Hospital where he was ad­
mitted under the care o f  Dr Gol la .  He states that he 
had been qu ite  w e l l  up to th is  time. Tabes Dorsal is  
was diagnosed on the c l i n i c a l  symptoms, though his 
serum and f lu id  gave negat ive Wassermann react ions .
He was g iven  three in t ra theca l  in je c t io n s  o f  mercurial 
ised serum, and two intravenous in je c t io n s  o f  Salvar- 
san, .45 grm. and .75 grm, r e s p e c t i v e l y .  ITe was d i s ­
charged on 28th January, with his  c l i n i c a l  symptoms 
s t i l l  present,
On admission, his ankle and knee jerks 
were absent, h is  pupils  reacted s lugg ish ly  to l i g h t ,  
he had w e l l  marked rhombergism and tab e t ic  g a i t ,  t r e ­
mors o f  tongue, and o f  muscles around mouth. His leg 
muscles were hypotonic. His a r t i c u la t i o n  was slurrin, 
and t y p i c a l  o f  a General P a ra ly t i c .  He said his sight 
had been f a i l i n g  fo r  about two years, but not to any 
ser ious degree, and he put i t  down to his g lasses not 
being strong enough. Examination o f  his fundi r e v e a l ­
ed s l i g h t  op t ic  atrophy. Mott has pointed out how 
f r equ en t ly  the onset o f  op t ic  atrophy in  a tabe t ic  i s  
the precursor o f  general  pares is  » He states that wo
less  than 50^ o f  Tabo-para ly t ics  have op t ic  atrophy, 
f ound
He often/!a h is to ry  o f  mentral stress  in these cases,
which he thought might account for  the disease eass-
(I)
ing to the cerebra l  t issues .  This pat ient  had been 
much upset by the loss o f  his son, aged 18, who had 
been k i l l e d  while  f l y in g  in  Fiance in 1918. He was 
euphoric, and indignant at being sent to a hosp ita l ,  
saying he was qu ite  f i i , a n d  should be home looking 
a f t e r  h is  w i fe  and ch i ldren .  He had no d e f in i t e  h a l l  
ucinations or delusions at f i r s t ,  but there was some 
dementia, and his a u t o c r i t i c a l  fa cu l ty  'u s  much en­
f e eb led .  He denied S yph i l is ,  but he had been a sailo: 
be fo re  he married 20 years prev ious ly ,  and no doubt 
contracted the d isease during that period o f  his l i f e  
There was no h is to ry  o f  l igh tn ing  pains, ocular para­
l y s i s ,  or any v i s c e r a l  disturbances. No sensory ab­
n orm a l i t ies  could be e l i c i t e d ,  apart from loss o f  
pain sense in h is hypotonic c a l f  muscles. This part 
o f  the examination was unsa t is fac tory  however, as is  
so frequent in mental cases. His serum and f lu id  
Wassermann reac t ions  were negat ive .  On th is ,  and on 
future occasions, his f lu id  came out under g rea t ly  
reduced pressure. He was given a provocative dose o f  
.15 grms* Novarsenobil lon, and his  serum and f lu id  a- 
gain examined. His serum now showed re tardat ion  o f  
haemolysis in a l l  d i lu t io n s ,  a weak p o s i t i v e  reac t ion  
His f l u i d  Wassernann was again n e ga t i v e ; i t  contained 
14 c e l l s  per cub. ram., and the pro te in  was much in ­
creased. His Lange gave a modified pa re t ic  curve.
On 15-11-21 he had four se izures - i tn  
temporary pares is  o f  h is  l o f t  arm, which lasted 24 
l ours. He recovered from th is  with only a l i g h t
Increase In  his fatuousness, hut he was .ore I o tt e~p X
on his f e e t .  Mott got  se izures in 64s o f  60 Tabo-
( 2 )
p a r a l y t i c s .  He a lso  noted that pa t ients  with opt i  
atrophy o f ten  had v isu a l  ha l luc inat ions .  This an- 
t i o n t  used to see h is dead son come down from 
heaven a t  n ight ,  and he used to claim various p a t i ­
ents as th is  son.
On 1-2-21 his Cerebrospinal F lu id  was a- 
gairi examined, but no changes, were found correspond­
ing with his increas ing dementia. By th is  time his 
dementia and fatuous euphoria were much i  .creased. 
His l e f t  knee je rk  could now be f a i n t l y  e l i c i t e d  by 
Jendrassik 's  method o f  reinforcement, and his ataxic  
g a i t  was becoming sh u f f l in g ,  and his rhombergism les 
He had become much f a t t e r .  His op t ic  atrophy had 
increased, and h is  f i e l d  o f  per iphera l  v is ion ,  as 
fa r  as one- could ascer ta in ,  was much diminished.
The absence o f  i r r i t a t i v e  phenomena in 
th is  Tabet ic  may be corre la ted  with the mild p leo-  
cy tos is  in  h is Cerebrospinal F l u i d , ' in suggesting 
that any meningeal changes present are s l i g h t .
These are much less  constant in Tabes than in Goner 
a l  Pa res is .  While l a t t e r  i s  a chronic neningo-en- 
c e p h a l i t i s ,  there, may be no meningit is in Tabes, 
the in f e c t i o n  passing up per ivascu lar  lymph spaces 
and lymph spaces o f  nerves to the poster io r  spinal 
protoneurones. I t  i s  doubtful i f  the spirocli&stes 
themselves need be present in the nervous t issue in 
Tabes as in  General Pa res is .  The experiments o f  
Orr and Rows show, that toxins generated outside
the v e r t e b r a l  .canal can pass up the nerves, and cause
(3)
degenerat ion o f  the pos ter io r  columns only. These
d i f f e r e n c e s  between Tabes and General Paresis may
account for- the d i f f e r e n t  r e s u l t s  o f  treatment hy
Salvarsan e tc .  In the t-ro d iseases.
D i f f e r e n t  workers place the percentage
o f  p o s i t i v e  7assermann react ions  in the scrum at 60
to 7 3 fo r  Tabes, and 96 to 99.5 for  General Paralysi;
Tabo-pare t ics  are Intermediate. Untreated Tabes giv.
a much higher percentage, Boas even putting i t  as
( 4 )
high as 100$. More d e l i c a t e  technique i s  r r i s in g  
the percentage o f  p o s i t i v e  r e su l t s .
The incidence of  p o s i t i v e  7assernaun r e ­
action's in  the Cerebrospinal F luid in  Tabes i s  usu­
a l l y  put a t  50 to 70$, hut McIntosh and F I id es  in a X »
small s e r i e s ,  and using onl; c c . , got  p o s i t i v e  r e ­
su lts  In 92$, 7 i th  la rger  quant i t ies  Boyd got a pos­
i t i v e  r ea c t io n  in 90-"' on untreated cases. I t  i s  in
( 5 )
very  chronic cases that moot negat ive  r esu l ts  are got 
In General Pares is  7assermann and Plaut got 95$ pos i ­
t i v e  reac t ions  in the f lu id ,  while  Browning found i t  
in  96$.
( 1 ) Power '- Murphy : lo c .  c i t . p . 326.
(2 )  Idem. p . 377. and 278.
( 3 ) Orr & Hows: "Lesions o f  Spinal fo rd ,  the Result
o f  Absorption from- Localised Septic
Foci"  • Review o f  neurology ' Psych
i a t r y ,  Jan. - 1906.
(4) Boas: Die Wassernaim1 sche Reaktion. Berl ín ,  1911
(5) Boyd: "The Cerehrespinal F lu id " .  New York, 192C-
p.77.
■I-Iarrison; loe .  c i t .  p.266,
Mclutosh 4 F i ldos:  : ain, 1914, 37, 141.
H. Car l i l i :  loe .  c i t .
Tabopares is .
Case No, 127, C. . Aged 41. Married. Ad­
mitted 4-11-21.
He was admitted in a s ta te  o f  acute confus­
ion, and the question arose as to  - 'aether be was a 
case o f  Tabes w it l i  .concurrent psychosis, or o f  Tabo­
pa res is .  His ser.ui 7. i t i  ~+~ }
his  f l u i d  tyassermann p o s i t i v e  8, and i t  ontnined 14 
c e l l s  per cul . n;, . ,  s l i g h t  p ro te ih  increase, ar.d 
gave modif ied pa re t ic  gold curve. His mild euphoria 
poor auto c r i t i c a l  sense, and d i s t in c t  dementia l e f t  
l i t t l e  doubt that i t  was a case o f  Tabo-pares is .
His. t a b e t ic  symptoms also improved with his 
mental condit ion ; his a tax ia ,  which had been most 
extreme, became much lo ss ,  so that from being unable 
to stand a lone, he could walk about the ward with a 
f a i r  degree o f  comfort . His rhombergism was s t i l l  
very  marked, and his base very s'ide. The anaesthes­
ia  o f  his body, which had been almost complete, ex­
cluding fc.ce, (4th Cerv ica l  downwards) up to a month 
a f t e r  admission, gradual ly  improved, but remained 
complete in r i g h t  leg  below knee, (4th lumbar to Is1 
Sacra l )  and on ulnar aspects o f  both arms (8th Cer­
v i c a l  to 1st Dorsal)  . His knee jerks were quite 
absent, and he had no sense o f  p o s i t i  m  in knees, 
ank les ,o r  toes .  His pupils  were sluggish to l i g h t ,  
but otherwise quite normal. He, had tremors o f  hands, 
f a c i a l  muscles, sp ec ia l ly  round mouth, and tongue; 
and his  a r t i c u la t i o n  showed ;l i g h t ,  nit d i s t in c t ,  
s lu r r in g .  These phsy ica l  signs are not changed,
He had no op t ic  atrophy.
Confusxonal attacks with return to more
less  normal in t e l l i g e n c e  are not uncommon in  Synhil 
(I)
i c  M en ing i t is .  That h is  attack was not due to th is  
i s  suggested by the low c e l l  count in his cerebro­
sp ina l  f l u i d ,
( I )  Power & Murphy: lo c .  ci.t, p . 63,
(3 )  General Pa res is .  - __ _ 5 Cases.
Case- No. 72» E. P. w. Aged 54. Married. 
Admitted 10-8-21.
This case shows the r e s u l t  o f  f a i l i n g  to 
t r e a t  Cerebral  Syph i l is  in i t s  ea r ly  stages. The 
pa t ien t  contracted Syph i l is  11 years ago, and 2 years 
l a t e r  had a S y p h i l i t i c  r i g h t  hemiplegia with aphasia, 
which cleared up a f t e r  a month in  bod, He was uncon­
scious fo r  a few hours. Ho s p e c i f i c  treatment appear 
to have been g iven .  Seven years l a t e r ,  i . e .  two 
years ago, he had a s im i la r  attack which did not 
c lear up. Again no s p e c i f i c  treatment was g iven, and 
on admission the case had passed from an'eminently 
curable form o f  d isease into General Pares is .  His 
r i g h t  arm and le g  were very  spast ic ;  his l e f t  side 
le ss  so. He was quite unable to walk owing to his 
marked s p a s t i c i t y ,  and h is  general tremulousness. His 
knee jerks were very  exaggerated, e s p e c ia l ly  the 
r i g h t ,  but no Babinski could be e l i c i t e d .  His eye ­
s ight  was poor, and he had op t ic  atrophy. He had 
t y p i c a l  trombone tremor o f  the tongue, and his a r t i cu ­
l a t i o n  was so s lurr ing  as to render him almost inco­
herent. His a r t i c u la to r y  de fec t  had to be diagnosed 
from the pseudo-bulbar para lys is  and dysarthria  o f  
bulbar so ften ing  due to a r t e r i t i s .  He was very  de­
mented, and'his. w i fe  said that he had had delusions
9
o f  grandeur; these could n o t •now be e l i c i t e d .  She 
had noticed the mental change three months p r i o r . t o  
admission."He had been v io l e n t  two or three times a
week, and had threatened to k i l l  her and the ch i ld ­
ren, He see red to be wandering fo r  ha l f  an hour, 
then would core to h imself ,  and say he had been 
' d r e a m i n g H e  was wet and d i r t y  in his habits, res t  
le ss  and no isy ,  e s p e c ia l l y  a t  n ight .
His serum Wassermann was p o s i t i v e  40 +  ; 
his f l u i d  gave fasseraann reac t ion  p o s i t i v e  4-0 +  , 
c e l l s  62 per c.mm., prote in  much increased, and par 
e t i c  curve w ith  Lange Test .  Branches o f  both his 
M ia-cerebra l  A r t e r i e s  are presumably thrombosed , 
e s p e c ia l l y  the l e f t .  He has no va lvu lar  d isease, nor 
n e p h r i t i s .
Treatment with Novarsenobil lon, Iod ides,  
l i t t l e
Mercury had v e ryA e f f e c t  on his  physica l  condit ior 
and none on h is  mental. Mott s ta tes  that in his ex­
perience i t  i s  ra re  fo r  Cerebral Syph i l is  to be f o l -
( I )
lowed by General Pa res is .  Here however, not only 
the c l i n i c a l ,  out a lso  the s e r o lo g ic a l  f indings 
point to the d iagnos is .  Microscopic examination o f  
h is  brain w i l l  c lear  up th is  po in t .  In e i ther  case 
the prognosis is  equally  grave, fo r  even i f  the case 
is  one o f  pseudo-General Pares is ,  there is  a genera l­
ised s y p h i l i t i c  in f e c t io n  o f  his cerebral vesse ls ,  
'and the substance o f  h is  brain, as w e l l  as h is mem­
branes, so that he is  permanently a f f e c t ed  in body 
and mind. I t  means a widespread destruct ion  o f  ner­
vous matter, with secondary degeneration, and l i a b i l ­
i t y  to further  des truc t ion  by thrombotic 
so ften ing or encepha l i t is ,  conditions which cause i r ­
reparab le  damage. I f  the post-mortem shows th is  case
to be one o f  pseudo-paresis i t  *"ould be o f  in te res t  in 
connection w ith  his pa re t ic  Lance reac t ion .
P r io r  to the d iscovery  by Noguchi in 1913
o f  sp irochaetes in  the brains o f  those dying o f  General
( 2 )
Para ly s is ,M o t t  held that th is  d isease was a primary 
parenchymatous en cepha l i t is ,  and that the vascular and 
g l i a  changes were secondary to the n e rv e -c e l l  degener­
a t ion .  In the same way Tabes was supposed to be a 
primary degenerat ion o f  the sensory spinal protoneur­
ones, and the vascular and meningit ic condit ions des­
cribed merely concomitant and quite inconstant. These 
views wore shared by most au th o r i t i e s ,  but many notable 
names were associated with the view that the changes 
in  the nervous elements in the two diseases were sec­
ondary to  i n t e r s t i t i a l  changes. The lymphocytosis got 
in  Tabes was held by some to be proof that a meningit is  
was always present as the causal fa c to r .
Since the above-mentioned d iscovery how­
ever, the p a ra s y p h i l i t i c  theory o f  Fournier has been 
rendered untenable, and Mott describes them as paren­
chyma to^fs s y p h i l i t i c ,  a f f e c t i o n s ,  the acute manifesta­
t ions being due to the a c t iv e  development o f  the spiro--
chaetes which had been ly ing  la ten t ,  probably In a
(3 )
granular form, while  the p a ra ly t i c  and dementia1 phen­
omena are due to the destruct ion  o f  nerve c e l l s  and 
f i b r e s  fo l low ing  the meningo-encephalit is and meningo- 
m y e l i t i s  induced : y the sp irochaeta l  tox ins .
I t  was formerly held that only 3 to o f  
people in fec ted  ^ i th  Syph i l is  developed General Pe,raly- 
nis or Tabes, hut the in v es t ig a t ion  by Mattauschek and
P i l c z  in to  the cases o f  over. 4000 Austrian o f f i c e r s ,
who contracted Syph i l is  between 1880 and 1900, and
were w e l l  treated  fo r  same, showed that 7.5^ o f  these
men were dead by  1913 o f  General Para lys is  or Tabes,
(4)
while  over 2% had died of  Cerebrospinal Syph i l is .
(1 )  Power Sc Murphy: lo c .  c i t .  p.29S.
(2 )  Iioguchi & Moore: " A Demonstration o f  Spirochaete
K
P a l l id a  in the Brain in cases o f  General 
Paralysis.*' Journs. o f  Exp e r , e d i i i e .  
Feb.1913.
(3 )  0 ‘ F a r r e l  & Balfour:  "Granule Sheddin; in Trepen-
onea Pallidum and associated Spirochaeta * * 
Journal o f  the R.A.M.r . Sept .1911.
(4 )  Mattauschek & P i l c z :  "lieber d ie  weiteren Sch­
icksa le  4134 Katamnestiscii v e r f o l g t e r  
F ä l l e  lue t ischer  In fek t ion ” Med. K l in i l  , 
S ep t .21, 1913.
Case No. 99. D. G. Aged 49. S in g le .
Admitted 15-8121.
In  th is  case there were comparatively 
mild changes in the Cerebrospinal F lu id .  The Passer- 
rnann r ea c t ion  was only p o s i t i v e  8, there were 24 ce l ls  
per c.mm,, and only a s l i g h t  increase o f  pro te in .  The 
Lange,however, gave a t y p ic a l  p a re t ic  curve. His 
phys ica l  signs a lso  were not ver„, marked. P is l e f t  
knee je rk  was normal, and his r i g h t  s l i g h t l y  exagger­
ated , h is  pupil; were d i la t ed  and o f  ir i  egular ou t l ine ,  
but reacted  w e l l  to l i g h t  and accomodation. There was 
no tremor o f  his tongue, and his a r t i cu la t io n  was nor­
mal. He had a o r t i t i s .  He gave a h is to ry  o f  Syph i l is  
contracted 20 years ago, and on examination his serum 
was p o s i t i v e  40'*’ . He was depressed on admission, 
and had paranoid delusions o f  persecution. T-!e gradu­
a l l y  improved, and two months a f t e r  admission appeared 
normal mentally, apart from a cer ta in  lack o f  judgment 
and reasoning power. That h is remission was not con­
nected with any p a r a l l e l  change in his Cerebrospinal 
F lu id  •-•as shown by a further examination on 24-1-22., 
when i t  showed exac t ly  the same changes as on admiss­
ion except that his c e l l s  were now 32 per c.mm, in ­
stead 24,
Marie and Levad i t i  s ta te  that there is  a 
p a ra l l e l i sm  between the ra p id i t y  o f  progress o f gener­
a l  Pares is  and the degree o f  in ten s i ty  o f  the Passer- 
mann rea c t ion ,  suggesting connection between the
G enora1 Para 1~: s i a .
breaking clown o f  nervous substances and the amount o f
the comelex c o l l o i d a l  substance which determines the 
(I)
rea c t io n .  The length o f  time sirtee in fe c t ion ,  and
the mild nature o f  the disease agree with above in 
suggesting that apart from in tercurrent disease th is
ca; w i l l  run a comparatively protracted course. The
m ajor i ty  o f  workers however, do not agree with th is  
theory o f  L e v a d i t i ' s .
In General Para lys is  the psychic phenomena 
and convulsive se izures would appear to he due to the 
p u l lu la t io n  o f  the sp irochaetes . This causes a r e ­
ac t ion  on the part o f  the whole cortex with the form­
a t ion  o f  antibodies  antagonis t ic  to the spire heetes. 
I f  nature succeeds in th is  attempt at cure, the symp­
toms subside, and a remission is  the r e s u l t .  As in 
th is  case however, some dementia i s  usually  l o f t ,  -nd 
not only that ,  ait. some o f  the spirochaotes are rot 
k i l l e d ,  and being immune to the formed antibodies,  pr
coed to mult ip ly  or toxn - and when th is  has
(2)
reached a ce r ta in  in ten s i ty  re lapse  occurs. I r i s  i  
in accordance w ith  view o f  Ehrl ich  that each re lapse  
i s  due to  the m u lt ip l ica t ion  o f  spirochaotes r e s i  stent 
to the antibodies  a lready formed, and that these con­
tinue to mult ip ly  and form toxins u n t i l  the t issues 
have formed an e f f i c i e n t  antibody.
( I )  L e vad i t i  c t  Yanancuqhi; “Seroneact.ion d- la 3" ' ' -
11.3 et  de la  Para lys is  General”  Societe de 
B ia l .  Comptcs Pvendus. IXIV No.8 .p . 349,
( 2) Power cr Murphy: lo  c , - i t .  p , 502 ,
Case Ho, 149, E. G. P. Aged 42,
'.far r i  ed . Ad milted 5 .7 . 2 2 ,
This case shows the importance o f  rot  
depending on the Wassermann reac t ion  in the serum a- 
lone. He was a t y p ic a l  General P a ra ly t ic  o f  the ex­
a l ted  type, He was duke o f  over a hundred d i f f e r e n t  
p laces ,  and his children -o re  too numerous to be 
counted. P'is auto c r i t i c a l  sense was n i l .
Pupi ls  i r regu la r  and unequal, but r e a c t ­
ed to l i g h t  and accomodation; bnee jerks exaggerated 
and “ f loppy"  ;pharyngea3L r e f l e x  absent; "trombone" 
tremor o f  tongue and s lurr ing  a r t i c u la t io n  with e l ­
is io n  o f  s y l l a b l e s ; handwriting showed p a r a l l e l  de-
.G GYi era 1 ParaIv s i s .
He denied Syph i l is ,  and his serum r e ­
act ion  was nega t ive .  A provocat ive  dose o f  ITovar sen 
obi l lo 'n was g iven ,  and his serum again examined, On 
th is  occasion there -as a weak p o s i t i v e  reac t ion  
shown by re ta rda t ion  o f  haemolysis in  the top. d i lu ­
tion .. ( Herxhoi. .a s ’ s React ion ) . Lumbar punc nr o
-as done. His f lu id  cams out under pressure, showed 
a ,?re.ssermann reac t ion  of  p o s i t i v e  6, marked pro te in  
increase ,  and 23 c e l l s  per c . -n .  7k.s Lange gave a 
t v p i c a l  pa re t ic  cu±ve. There were no a f t e r - e f f e c t s .
As already mentioned, Tfo f t  considers 
that in  such cases a n y  r eac t ion  got  in the serum is  
due to escape o f  ’Tassermann bodies from the f lu id  in. 
to the genera l  ; i r cu la t ioh .  ( c . f . P a g e  25 . ) -
( a ) G .3 .7. Head . -
Case Ho. 115. G .F .J .S .  • Age 42 .
Married, Admitted 5-10-21.
This case i s  o f  r a r t i c u la *  in te r e s t ,  
fo r  not only was he regarded as a General P a ra ly t ic  hy 
seve ra l  a l ion is ' ts  o f  - id e  experience, cut he ’-'as 
boarded by the Min istry  o f  Pensions, and gets  a pen­
sion on the grounds that he i s  su f fer ing  from General 
P a ra ly s is  o f  t. a Insane, aggravated y m i l i ta ry  ser- 
i c e . A pre l im inary  examination o f  his Cerebrospinal 
F lu id  would have prevented th is  in ju s t i c e .
On admission he was very euphoric, and 
in s is t ed  on the fa c t  that lie had never f e l t  hotter  in 
h is  l i f e ,  and that i t  was a l l  a mistake putting him in  
a mental h o sp i ta l .  He was very  t a lk a t i v e ;  very f u l l  
o f  h is  own prowess, and in speech c lose ly  rose bled 
the" euphoric General P a ra ly t i c .  'Te had no delusions 
however, unless h is  exaggerated opinions o f  his a b i l i ­
t i e s  could be regarded as such. He had marked slurr ing 
o f h is  a r t i c u la t i o n ,  with tremor o f  t ' fonguo. On 
p ro trus ion ,h is  tongue goes over to l e f t  s id e /though 
there i s  sores wasting o f  r i g h t  s ide ,  and he ran put i t  
over to  r i g h t  s ide  when he t r i e s » TTis  r i g h t  pupil i s  
I pger ... l e f t ,  but they are regu lar ,  and reac t
to l i g h t  and accomodation, •Knee jerks much exaggerat­
ed e s p e c ia l l y  r i g h t ,  and he has p a te l la r  and. a a t l e ­
ts, . s l i g h t  Babinsld r. J . . , w:
o f  toes ,  7_o has f in e  tremor o f  vands, and deep r e f  la: - 
are exaggerated in  both arms, though more marked ones
r i g h t • There i s  s l i g h t  pa res ! ” o f  r i v h t  ms 1 "err
<J> J
out .no inco-ord ina t ion .  Ahdominalvcremasteric r e f l e x  
es could not be e l i c i t e d .  His f a c i a l  para lys is  i s  
in  lower part o f  fa ce .  Fundi normal. Eyesight good. 
No h is to ry  o f  f i t s .  Had very severe headache for  six) 
months a f t e r  demobil isat ion, but never since.
His w i fe  had three ch ildren, a l l  healthy,age 
3 years,  2 years, and 8 months r e s p e c t i v e ly .  No mis­
ca r r iages .
He denied S yph i l is ,  but he had been a regular
s o ld i e r ,  and his serum gave a Nassermann reac t ion  o f
p o s i t i v e  40. I t-was on these fac ts  and the h is tory
supplied by the w i f e  that the a foresa id  diagnosis, o f
General Pa ra lys is  was made, .His h is to ry  however, -as
most s i g n i f i c a n t .  He had rece ived  a Gun Shot Wound
o f  the head at  the Eohenzollern Redoubt in July 1917,
TTs lias a hor izon ta l  operation scar 4- inch. ; long on
his l e f t  p a r i e t a l ,  2 inches above attachment o f  oar
to sku l l ,  and a small scar over his l e f t  eyebrow.
Indentat ion  and rough ledge on l e f t  p a r i e t a l ,  but no
bone missing, After, being wounded he was paralysed
*
down r i g h t  s ide,  includd face ,  and had complete log  
of speech.. He was cant to hosp ita l  at Havre, --here 
a skiagram showed shrapnel, but he refused operation. 
A f t e r  3 on this he was li-s charged t- duty, tho-r;k ..-til 
mute, and paralysed down r ig h t  s id e .  He had no power 
in  h is r i g h t  arm, and his r igh t  log  pas spast ic .  Six 
months la t e r  he was persuaded to go in to  hosp ita l  at 
M arse i l le s ,  and have the shrapnel removed. This mas 
done .and next day his speech, returned, but he states
i t  was s lu r r in g ,  and rather  d i f f i c u l t ,  as at present. 
There was probably a funct iona l  element in  his mutism |, 
His pa ra ly s is  gradually  improved t i l l  there was only 
s l i g h t  weakness o f  arm and leg ,  but his face and ton- 
.gue did not improve so much. He was in hosp i ta l  six 
months, and -as then sent to England and demobilised 
in  July 1918, A year l a t e r  the para lys is  returned, 
and he was sent to Orpington Hospita l ,  Hent, He was 
there  f i v e  months, when he l e f t  o f  his own accord.
His condit ion was then as a t  present. He then went 
back to his work as a f i s h  hawker, but on information 
rece iv ed  from his w i fe  he was taken to Greenwich In ­
firmary by the R e l ie v in g  O f f i c e r ,  and there c e r t i f i e d ]  
h is  c e r t i f i c a t e  saying he was su f fe r ing  from General 
P a ra ly s is  o f  the Insane! '"is wife str tes t i  at 1e
had been drinking a good deal  since he came home from 
France, and that ho -as exc i tab le ,  and o f  v io len t  tem­
per towards her, that h is ta lk  and actions towards ’ 
wore o f ten  immoral, even in fron t  o f  the children.
She could not keep him clean and t idy ,  and for  the 
past three months he had got  into the habit o f  f o l lo w ­
ing her about the house and s t r ee ts ,  and she was 
fr igh tened  o f  him. He o f ten  said he would be be t te r  
dead, and would go out fo r  hours day and n igh t .  I t  
might be said that the pat ient  strenuously denied 
these accusations, and says his w i fe  has ma.de them to 
ge t  r i d  o f  him, and keep his pension. A fa c t  which 
makes i t  necessary to t r e a t  the w i f e ' s  statements 
aga inst  the pa t ien t  w ith  caution, i s  that she- committ­
ed bigamy during the war, and only came out o f
Holloway l a s t  year, where she had served a three mon­
ths sentence, the o f fence having been reported to the 
a u th o r i t i e s  by the p a t ien t .  Ho took her back, the 
reason he g iv e s  being that he wanted her to look a f t e r  
h is ch i ldren .  I t  may be stated that so far  he has 
shown no signs of' i r r i t a b i l i t y ,  v io len ce ,  or d e f i c i e n ­
cy o f  moral sense.
Examination o f  his Cerebrospinal 
F lu id  negatived the diagnosis o f  General Pa ra lys is .
The Wassermann was nega t ive ,  c e l l s  4 per-c.mm., s l i gh t  
p ro te in  increase ,  and a completely negative  La ge.
His f l u i d  came out under considerable pressure* there 
were no other signs o f  increased in t rac ra n ia l  press­
ure, no headache or vomiting, and his fundi were nor­
mal, and his eyesight unaffected. There can be l i t ­
t l e  doubt that  th is  man's mental condit ion i s  en t i r e ly  
due to  h is  Gun-shot T,?ourid, which must have a f fe c ted  
his l o f t  motor area, c h ie f l y  at i t s  lower end in the 
reg ion  o f  the tongue f i b r e s .  His handwriting i g  trem­
ulous, but i t  i s  not that o f  a General P a ra ly t ic .
The mental p ic tu re  o f  i n s t a b i l i t y  which he presents 
i s  not uncommon in such head in ju r ie s .  S y p h i l i t i c  
e n d a r t e r i t i s  may be present attacking the g&js«? locus 
minor i s  r e s i s t e n t i a e  a f forded by his wound. The se­
vere  headaches o f  1918, and the apparent spread o f  
organic d isease to his l e f t  arm and leg points to 
S y p h i l i t i c  d isease ,  nor can the resu l t  of his Cerebro­
spinal F lu id  examination a l toge ther  negat ive  i t ,  
C a r l i l l  remarks on how frequent ly  iie found signs on
(I)
the opposite  side in  s y p h i l i t i c  hemiplegia. On the
other hand a double le s ion  may have been present 
from the beginning, as was not uncommon in such head 
in ju r i e s  during the la te  war, His m i l i ta ry  paper
bearing on the subject have unfortunately  been l o s t .  
I t  may be stated that re-examination o f  
h is  Cerebrospinal F lu id ,  vrith s im ilar  resu lts  to 
f i r s t  examination was necessary to convince the a- 
fo re sa id  a l i e n i s t s ,
( I )  H, C a r l i l l :  l o c .  c i t .
(5 )  A lcoh o l ic  Psychoses. r1 o  o p  o—j UÛVtJ »
Korsakow's Psychosis " 1th S yp h i l i s ,
»
Case No. 107. W. F. S. Aged 16. 
S in g le .  Admitted 28-9-21.
I  have not seen Syph i l is  suggested as 
a cause o f  Korsakov;'s Psychosis, not was i t  necess­
ary  to do so in  th is  case as he gave a h istory  o f  
prolonged a lcoholism. Dupre reports  that he has
known the disease caused by in tens ive  mercuria l !sa­
i l )
t i o n  o f  S yp h i l i s .  This pat ien t  could not be put in
th is  category .  He had been under treatment for
Syph i l is  fo r  three months, f i f t e e n -y e a r s  prev iously
.a t  the Seaman’ s Hospita l ,  Greenwich, and had taken
no mercury s ince. His. serum gave a p o is t iv e  4-Q"*’
Wassermann rea c t ion .
Cestan described cases o f  p 'olyneuriti
in  "-hich Syph i l is  i s  thé only assignable cause. The
however, are cases which come on only a short time
( 2 )
a f t e r  the appearance o f  the chancre.
His pupils  were i r r e gu la r ,  but reacted 
to  l i g h t  and accomodation. His knee jerks were ex­
aggerated instead o f  being diminished as i s  more us­
ua l .  He had tremor o f  the hands and tongue, and his 
a r t i c u la t i o n  was th ick .  His c a l f  muscles were tender 
and the skin o f  the leg  below the knee showed impair 
ed sensation, not amounting to anaesthesia. He had 
l a t e r a l  nystagmus o f  both eyes, ut no scotomata. He 
had phys ica l  and c l in i c a l  signs o f  a o r t i t i s  ana my- 
o. car d i a l  degeneration. His fundi were normal.
admission he was completely d isor ien ted  fo r  time, 
p lace ,  and id e n t i t y  o f  persons, and even a f t e r  his 
confusion cleared up his o r ien ta t ion  was poor. He 
had pseudo-reminiscences, and showed the t yp ica l  fab­
r i c a t i o n  o f  th is  d isease .  He was most suggest ib le .
He re ta ined  his a u to c r i t i c a l  sense. On being asked 
he would t e l l  o f  how many times he had been to London 
that week, with f u l l  detail 'd o f  how he had passed the 
time, though he had been in the Hospital for  some 
months. His Cerebrospinal F luid was normal, "rasser~ 
raann nega t ive ,  c e l l s  3 per c.mrn., no increase o f  pro­
t e in ,  and no decolouration in any tube in the Lange 
Tes t ,
(1 )  Stoddart: "Mind and i t s  D isorders" ,  p . 365,
(2 )  Cestan: "La Po lyneurite  Syphil it ique'. 'Nouvelle
Iconographie de la Sa l tp S tr ie re ,  au 
X I I I :  Revue Neurologinue 1900.p .810.
A1c oho l i e  D ernen t  i a .
Case No. 61. W. T. Aged 56. S ingle .  
Admitted 25-7-21, Coachman.
On admission th is  “man presented a 
mental p ic tu re  ind is t ingu ishab le  from that o f  the 
c l a s s i c a l  type o f  General Para lys is  o f  the Insane. He 
Iras euphoric with delusions o f  grandeur, and. wished to 
he discharged to marry his la s t  employer', who was in 
love  w ith  him. His knee kerks were exaggerated, his 
pharyngeal r e f l e x  absent, his pupils  contracted and 
slug- ish ,  there was arked tremor o f  his tongue, and 
his a r t i c u la t i o n  was d e f e c t i v e .  He had a chronic u l ­
cer on h is  r i g h t  shin, and gave a h is tory  o f  shooting 
pains in  the thigh, and o f  d i f f i c u l t y  o f  m ictur i t ion ,  
due as a matter o f  fa c t  to u re th ra l  s t r ic tu re .  He 
stated that he had had venereal disease t h i r t y  years 
p rev iou s ly ,  and thought i t  was Syph i l is .  So t yp ica l  
did the disease appear that in sp ite  o f  his age he was 
c e r t i f i e d  as a General P a ra ly t ic  without wait ing for  
blood and Cerebrospinal F luid examination. These were 
examined tw ice ,  and on each occasion found to be quite 
normal, including Lange Test on the Cerebrospinal 
F lu id .  He was an a lc o h o l ic ,  and his condition was no 
doubt due-to th i s .  Up to the present i t  shows no 
signs o f  c lear ing  up, and the pat ient  remains as 
c h i ld ish ly  euphoric as on admission.
Case No. l o 9 . J .  L. Aged 4-5, 
Married „ Admitted.29-9-21.
' This case presented the same d i f f ­
i c u l t i e s  as Case No.1'4. He d i f f e r e d  In being an a l ­
coho l ic ,  and when his confusion;.! attach cleared up 
he was found to have a considerable degree o f  dement­
ia ,  c h ie f l y  a f f e c t in g  the c o g n i t i v e •aspect o f  his c o n ­
sciousness. He had a h is to ry  o f  Syph i l is  twenty four 
years b e fo re  admission. T!is serum wa3 ; ' ‘ r:mnn -  n
siii^ 1 - 0 .  Hj pi i 1 i s r e  la ­
tent  w ith a d iagnosis  o f  General P a ra ly s i s , Thus, 
h is  knee jerks were much exaggerated, his pupils con­
t rac ted ,  unequal and i r r e gu la r ,  and reacted slu ;gish- 
ly  to l i g h t  and accomodation. He had pigmented scars 
below both knees, which he said were due to ul ers, 
dating from 1917. Heart sounds normal.
He had had a s im ilar  confusional 
a ttack  in  the army in 1917.
His Cerebrospinal F luid was nor­
mal, , iv in g  a negat ive  Wassermann reac t ion ,  and hav­
ing 2 c e l l s  per c.mm., and no excess o f  p ro te in .  A 
Lange Test -as ro t  done In th is  case.
There seems l i t t l e  doubt, that 
next to S yp h i l i s ,  a lcoho l  i s  the most dangerous, as 
i t  i s  the most preva lent ,  pS'lson o f  the nervous sys­
tem, though i t  loos not mult ip ly  in the body l ik e  
S yp h i l i s .  I t  has a d ir e c t  act ion  on dm nervous t i s ­
sue, and an in d i r e c t  act ion ,by  ev i l  l i s l
A l c o h o l i c I nsanity.
t issues  and making them more susceptib le to the attack 
o f  other poisons, such, as Syph i l is  and Tubercle.
Case No. 100. E. J. Aged 42, S ing le .  
Admitted 16-8-21.
I t  required examination o f  the Cerebro- 
jp inal  F lu id  in th is  case to prove that his Central 
"ervdus System was not a f f e c t ed  by h is  Syph i l is ,  and 
ihat he was a co.se o f  Manic-Depressive Insanity with 
o y p m l l  e
On admission he was euphoric, and. • show­
ed the f l i g h t  o f  ideas, inc: eased psychomotor a e t i v i t ;
and mental excitement, associated with manic States.
He had a, h is to ry  o f  a previous attach o f  depression *
la s t in g  two years .  On the other hand, his semi Wass- 
ermann rea c t ion  war. p o s i t i v e  , .+  , ’ .st J
he. had had pains around his chest,and shooting pains i  
h is l e g s .  Re had had g a s t r ic  trouble, with severe
vomit ing,  and d i f f i c u l t y  with m ic tur i t ion .  Examina­
t ion  o f  sensation suggested impairment o f  s e n s ib i l i t y  
to l i g h t '  touch over abdomen. As in most mental cases 
subject ive sy ptoms proved u n re l iab le ,  for  he had no 
o b je c t i v e  signs o f  Tabes. Thus, his hneo and audio 
jerks a r e  nor ml, end there mas no h, pot onus or i o 
Ion; nc arke 1 r h is  1 o igu3, and
i d i l a t o r y  d e fe c t s .  The condit ion c e r ta in ly  pointed to 
mania, but one could not f o c i  abso lute ly  sure, t i l l  
examination o f  his Cerebrospinal Fluid,snowed i t  was 
quite normal, "ri t h  negat ive  Wasserraann react ion ,  
c e l l s  per c.mm,, p ro te in  not increased, and no decc l -  
oi’u'igg-. +.j ou in snv t-r e witn la rge  Goxdsoa A- m
(6 )  Manic-Depressive Insanity  v; 1t  hjSyjahnj a . .
12 b i-week ly  in je c t io n s  o f  .3 grns Novarsenobil ion 
with Her-cury inunctions, incl a course o f  Potassium 
Io d id e ,h is  serum was again tes ted ,  I t  gave a p o s i t i  
4-0"f* . I  ••■lid appear doubtful i f  i t  i s  on any use 
t r e a t in g  cases o f  long standing, where the only sign 
o f  S yph i l is  i s  a p o s i t i v e  Wassermann reac t ion .  
Harrison thinks i t  I s ,  but Pott  -suggests that i ’f  the 
"P.. sermann docs not respond to three inj< <
Sa lfarsan preparat ion, and there is  no evidence o f  
a c t i v e  m isch ie f ,  then further treatment is  useless ,  
(personal coin run. cation .) rue weight of rw: no
seems to be against V o  view that a p o s i t i v e  Wasser­
mann rsafction in  the serum necessar i ly  means liv"so;
spiroohaetes In the body. bcDonagh i s  certa in tliat
(I)
i t  does not,
( I )  bcDonagh: “ The Rat ionale  ob: Im. Wassermann
React ion " ,  The Las.eei, 24th D ec . ,21 
p , 1319,
Case No.10. D. F .  Aged 37. 
S in g le .  Admitted 19-5-21.
This was the only ease o f  Schizo­
phrenia which suggested General Pares is .  TTi s  nuoils 
were unequal and sluggish to . l igh t ;  moderately d i la t ed  
He had tremor o f  h is  hands and tongue, and his a r t icu ­
l a t i o n  was s lu r r ing ,  TTe denied S yph i l is .  His mental 
state was c e r ta in ly  wore suggestive o f  Schisep’monia 
than General Pares is ,  'but his negativism might have 
been mistaken fo r  the s e l f - w i l l  o f  d p a re t ic ,  and his 
impulsive ac t ions  and s tereo typ ies  were ro t  inconsis- 
' t  width that d isease .  He however exhibited the fund 
amenta1 d iso rders ,  described by B leu ler  as character-
(D  .
i s t i c  .of th is  d isease .
His serum vrasserman was negat ive .  
His Cerebrospinal F luid showed ^asserr.ann react ion  nor 
a l i v e ,  f  c e l l s  per ca r . ,  s l i gh t  Increase o f  prote in , 
'mid-zone Lange reac t ion ,  and increased rate  o f  f low.
He had no a f t e r - a f f e c t s  fo l low ing  lumbar puncture,
Meyer found the pupils d i la ted  in 
10,' o f  Dementia Praecox cases, and sug osls inh ib i t in r  
from cortex as a cause. Inequal i ty  and sluggish r e ­
act ion  to l i g h t  cere also noted f a i r l y  f r e  -a t i g .  
I r r e g u la r  pupils  with ob l ique ly  oval  pos it ions  are 
very  suggest ive  o f  Dementia Praecox»
Kraepelin found knee jerks sown' or­
ated in 43fo to  6 0 # .  He also  found seizures in 16/' o f  
es, though these were ra re ly  o f  the t y p ic a l
(7 ) Dement i a  Praecox. -
p a re t ic  type, more commonly taking the form o f
fa in t in g  a ttacks , and.attacks o f  v e r t i g o .  F i t s ,
spasms in groups o f  muscles, and apoplect i form attaci
w ith  pa ra ly s is  psrs also r o t .  He also mentions that
s lu rr ing  a r t i c u la t i o n  s im ilar  to that o f  General
(2 ).
Pa ra ly s is  eg 'm present.
( I )  31 o i l i e r : "The Theory o f  Schizophreni Negativis|m
Nervous and mental Disease Monograph 
Ser ies .  No.11.
( i )  Kraepel in :  Dementia Praecox , 1921.
Case Ho. 54. I . TJ. Aged 50. 
S ing le .  Admitted 14-6-21,
He spent f i f t e e n  months at Mabnng 
in  S ie rra  Leone, whore he had severa l  attacks o f  mal­
a r ia .  There are sever: I  r i v e r s  and small streams in 
th is  neighborhood. Three months a f t e r  leaving Mabang 
he had an attack o f  fe ve r  with u r t i c a r ia  o f  lego, and 
trunk, and wont into hosp i ta l  in.Freetown on the coast 
re  Trj  3 .re found in his
blood, but no treatment was g iven .  This was in 1918. 
They to ld  him that he was the f i r s t  white man in 12 
years to get the disease in that  neighborhood. On 
a r r i v a l  in  th is  country in Feb. 1919, he wont to the 
best  India.Dock Hospital fo r  two months, w] ore the 
pa ras i te  was again found in’ his b lood. He wan given 
intramuscular in je c t io n s  .of Soamin (Sodium para-amino- 
phenyl arsenoxide)  1  g ra in  every second day, and th is  
treatment -he' continued f o r ’ two years, except fo r  the 
time he spent in hosp i ta l .  He in jec ted  h imself .  ITe 
was in  "lew York in 1919, and was admitted to hosp ita l ,  
where he ~ras found to be su f fer ing  from Syph i l is .  He 
was g iven  5 intravenous in je c t ions  o f  Salvorsan, and 1 
intramuscular in je c t io n  o f  Mercury, His serum then 
gave a negat ive  Wassermann reac t ion ,  and continued to 
do so at subsequent four monthly periods up to time o f  
h is  admission, when the only evidence o f  the disease 
was a scar on the dorsum o f  the glans penis. Some ob­
servers have reported p o s i t i v e  Fassermarn react ions- in
( 3) Tr yuipano3 omla s i s .
the serum in  Tr ympano somi as i s ,  but pat ient saps he 
had a chancre at th is  time. Considering that he was 
taking Soamin r egu la r ly  th is  i s  rather remarkable.
In th is  same hosp ita l  in 'Tew York, T ry ¡npa.nosomes were 
recovered from his c e rv ica l  glands. He f i r s t  noticed 
h is  glands swollen in his neck and groins wh i ls t  in 
England at  the beginning o f  1919.
He returned to England in 192Q, 
made another voyage, and on his return in Jan. 1921, 
he ’rent to  the Hospital  for- T rop ica l  Diseases, Euston 
Road, London. The paras ites were again found in hi,- 
b lood, and he was given antimony. While attending 
here, the organism vas found in his Cerebrospinal 
Fluid., and shor t ly  afterwards be was c e r t i f i e d ,  and 
sent to Cane H i l l  Mental Hospita l .
On admission he was anaemic, but 
f a i r l y  w e l l  nourished; heart,kidneys,and lungs appear 
cd hea l thy ,sp leen  was palpable,no doubt la rge ly  due 
to  previous malaria. His l i v e r  was not enlarged,no 
glands were pa lpab le , in  neck, and only c few smell 
shotty glands in g ro in .  The c l in i c a l  signs o f  in ­
volvement- o f  his.Centre 1 Nervous System were not very 
marked. He complained o f  more or less  severe contin 
ual d i f fu s e  headache. He was rather ^childishly petu­
lan t ,  and i f  annoyed, had outbursts o f  obscenity.
This l a t t e r  hab it  ceased a f t e r  s ix to e igh t  weeks,
Ilis emotional r eac t ion  was increased, but i s  r. n  ec - 
iv e  s ta te  on the whole was oneof mild depression.
He had very  good in s igh t ,  and was quite aware o f  the 
hopelessness o f  his condit ion. His lethargy was very
mild fo r  f i r s t  two or three months, but la te r  became 
very  marked. Even then he could always be roused from 
h is  drowsy stupor to answer questions i n t e l l i g e n t l y ,  
and to do any simple act that was requested o f  him.
Even on admission however, he had a strong d i s in c l in ­
a t ion  to exer t ion ,  and would not occupy himself  apart
from occasional l i g h t  reading. His father had noticed
*
his tendency, to drowsiness four months pr ior  to his 
admission, but o f  course th is  may have been due to his 
anaemia.
His serum and f lu id  Wassermann react ions 
were n ega t iv e .  There was excess o f  prote in in his 
f l u i d ,  and the c e l l s  numbered 125 per c.mrn. These 
c e l l s '  were m ostch arac te r is t ic ; they were c h ie f l y  vac­
uolated endo the l ia l  c e l l s ,  and there were severa l  path­
ognomonic small c e l l s  with abundant deeply staining
granules .  These c e l l s  are described lr S ir  Frederick
(I)
Mott, and were demonstrated by him in th is  case. His
Lange GoIdsol reac t ion  was most in te re s t in g ,  causing
complete deco lour isa t ion  in a l l  10  tubes.
No Trympanosomes were found in his
blood or f l u i d ,  in sp ite  o f  repeated examinations. His
blood f i lm s  showed the remarkable clumoing o f  the red
( 2 )
blood corpuscles described by Manson-Bahr.
His face was nearly  expressionless , and 
became more so as the disease advanced,with his emotion­
a l  f a c i l i t y  suggesting len t icu la r  involvement.
He gradually  developed a o rebe l la  g i t ,  
and shu f f led  about l ik e  an old man. The tremor o f  his 
tongue became worse, and his hands also ecame
tremulous. He became very emaciated, with a dry 
harsh ski-n.
His fundi were examined on 17th Jan.
1922, and "choked d isc "  found. His eyesight had 
been fa i l ing ,  fo r  a month, but he had not mentioned i t  
to anyone, and as opt ic  n e u r i t i s  and atrophy are 
not usual in  th is  d isease ,h is  fundi had not been prev­
iou s ly  examined. The condit ion may have been due to 
a plug o f  Trympanosomes . On th is  date his knee 
jerks were s t i l l  s l i g h t l y  exaggerated, f in e  tremor o f  
tongue was very  marked, and comparatively s l i g h t  in 
hands; on po int ing  to an ob ject  he pointed below and 
to l e f t  o f  i t ,  but had no v e r t i g o .  His face was 
f lushed, but not as wasted as r e s t  as body; no en­
larged g lands. He was f a i r l y  reasonable end could be 
made to smile at  a joke; he complained o f  occasional 
pains in h is lego .  He bad had so lo c a l  or general 
convulsions, and had retained contro l  o f  his sphin­
c te rs ,  I t  was now seven months since the orga; isms 
had been found in h is Cerebrospinal- F lu id ,  According 
to Low and Casto l lan i  the average duration o f  th is  
stage is  four to e ight  months, o f ten  le s s ,  and cases 
la s t in g  over a year are rare .  Cases la s t ing  as long 
•as three  years have been reported, these sometimes 
showing remissions,
Ehrl ich  has pointed out that certa in  
s tra ins  o f  Trympanosomes are " a r s e n i c - f a s t " , This 
•mould seem to apply to th is  case, considering the use­
lessness o f  his extensive Soamin medication, and i t  i s  
most unfortunate that  antimony was not administered
along with i t ,  as these " a r s e n ic - fa s t ” organisms may 
respond to a 111 imony.
This disease presents many resem­
blances to General Pa ra ly s is ,  In both, the nervous 
les ions  may be preceded fo r  a long time by a systemic 
in f e c t i o n .  In both, one o f  the ch ie f  features i s  a 
lymphocytic i n f i l t r a t i o n  o f - the  meninges, and the peri 
vascular lymphatic sheaths. In both the Cerebrospinal 
F lu id  shows a lymphocytosis. Mott points out that
there i s  not the same neural degeneration in th is  dis-
(3 )
ease, but rather, a neural exhaustion, and I  was much 
struck in  th is  case with the preservat ion o f  memory 
and auto c r i t i c a l  sense even in the adv..',." cod stance o f  
the d isease .  This was su ite  unlike any advanced Par­
e t i c .  P o lyaden i t is  is  got in  both. Unlike Syph i l i t ic  
meningo-encephalit is there is  no tendency to endarter­
i t i s ,  or to. the formation o f  d e f in i t e  tumours.
The base o f  the bra in i s  c h ie f l y  
a f f e c t e d ,  e s p e c ia l l y  around the per fo ra t ing  a r t e r i e s ,
i . e .  where the per ivascular spaces are la rg es t .  This 
i s  l i k e  gummatous meningit is ,  A poss ib le  explanation 
in  both cases fo r  th is  apparent p r e d i le c t io n  may be a
spread along the lymphatics o f  the la rge  a r t e r i e s  and
( 4 )
nerves entering the base o f  the sku l l ,  Mott suggests 
that the d i f f e r e n c e  in resu l ts  i s  due to fa c t  that 
the Trympanosome is  surrounded by c e l l s  in per ivascu­
la r  spe.ee and k i l l e d ,  whereas, the spirochaete under 
such condit ions m u lt ip l ie s  and spreads, with increased
hvr.erolasla,ira which a r t e r i e s  pa r t ic ipa te  w ith conse-
. ( 5 )
quent gurv.ata and en d a r te r i t i s .  In both cases the
sleepy drowsy condit ion, and absense o f  spontaneous.' 
i n i t i a t i v e . are due to cerebra l  ana.emia.
The causal organism is  a protozoon, arid 
the s im i l a r i t y  between the les ions produced by i t  and 
the Spirochaete Pa l l ida  led many au thor i t ie s  to r e ­
gard the l a t t e r  .also as a protozoon. The work o f  Mr 
C l i f f o r d  Dobel l ,  o f  the Imperia l College o f  Science, 
makes i t  f a i r l y  ce r ta in  that the Spirochaete is  
ne ither  protozoon nor bacterium, but belongs to the 
Sp irochaeto idea .
( 1 ) F.W. 3 ’ 1 1 “ His Log5 I  Obser 1 ..........
Changes in the Nervous System in 
Trynpnnosone T i f .' i o  s" . Arch, o f  
Neur. & Psych., Vo1.3.
(2 )  7 iso -Bahr: T rop ica l  Diseases, 7th Ed., 1921,
p . 128.
( 3 ) Power ? h r ;  i y :  loc  c i t .  p . 32.
( s.) Idem. p. 31,
( 5 ) F.W. Mott: lo c .  c i t .
( 9 )  T u b e rcu la r  ?:oni  a i t i s .  ■
Case No, 146. J. A. N. Aged 3 4 . 
Married. Admitted 4—1-22»
He had su ffered from f i t s  o f  depress­
ion fo r  past two and a h a l f  years. Nine months ago 
he had pares is  with pain and swell ing o f  both lower 
ex t rem it ie s  from which he recovered in a week. m-fro 
weeks p r io r  to admission twitchings o f  arms and logs 
s ta r ted ,  h is  ga i t  hecame very unsteady, and he had a 
constant severe headache. This was his condit ion or: 
admission. He also had outbursts o f  s inging, and he 
was rambling and incoherent, ard quite d isor ien ted .
He had a coated, d i r t y  tongue and mouth, his l ip s  wer 
ed, 5 spon . albums ot 
urine ,  His lungs - ore normal. Tec'porature was. sub­
normal, A p i c a l . syst.oli c bru it  present, and heart’s a c t ­
ion i r r e g u la r .  Knee jerks emu crated. Planters 
f l e x e r . Pupi ls  normal. Fundi could not ’ e examined. 
No ocular para lys is  detected. He died on 12-1-22, 
having been maniacal throughout, with great r e s i l e s  - 
ness o f  the largo vei r type, an ha In : ated, 
aur a 1 1  y and • i  si la l l y .
His serura Wuss man was negat ive .  TTis  
Cerebrospinal F lu id gave a negutive wagEir*arai m s -
ucd his c e l l sion, but ti u e  -as excess o p:-a in,
me:., and mere small lymphocyte' . 
i s  one o f  the most constant -igns
numbered Z2 per c 
This lymphocytosi 
o f  Tubercuiar Mening it is ,  and is  o f ten between lOCh
200 c e l l s  per c .mm.,  but Boyd st­ates i t  may often be
96.
so low as bO cause grave doubt as to the d iagnosis.
His f l u i d  came out under considerable pressure, and 
was qu ite  c lea r ,
a
Pbst-t  or trnc, pia was congested, arc 
there were numerous tubercles the s ise  o f  a pirn-head 
scattered  ulO'V, t o  vessels  ,,..:s;bg ug the Sylvis 
F issure ,  ar-i over tin; f r o n ta l  area or sot; sides.
There were a lso  a few tubercles and thrombosis,of the 
vesse ls  in the choroid plexus. No tubercles were seei 
at the base o f  the t ra in ,  nor or the a r t e r ie s  w ith­
drawn from the an te r io r  and poster io r  perforated 
spots. There was no matting o f  the meniegos. The
  ¡d eye changes ! ,
¿1 sate - of Cerebrospinal F lu id ,  qnu the g.yri
somewhat f la t t e n e d .  The l a t e r a l  v nti t e le s  -e re  di~
d, tl ;.....  3w] soft sd. The f
and septum lucidum were in ta c t .  The spinal cord and 
i t s  meninges did not show any naked eye changes. Ho 
oedema o f  cerebra l substance contiguous to meninges 
was apparent, but, as condition i s  r e a l l y  a meningo­
en cep h a l i t is ,  the usual lymphocytic i n f i l t r a t i o n  in 
Lhe per ivascu lar  spaces would doubtless have been 
apparent under the microscope. The tuber los wore 'em- 
aia-iSSd m icroscop ica l ly ,  and showed the e p i th e l io id  
and g ian t  c e l l s  o f  rbercle.  No organisms were 
found in a specimen’ o f  Cerebrospinal F luid taker, at  
autopsy.
Lungs showed some congestion at  ' uses, 
cut no evidence o f  tubercular in f e c t io n .  The broach 
i a l  :1 c mis were enlarged, a.. some 'caserns, .. ' iced.-':-
( I )
lef;s th is  '"aft the primary in f e c t io n .
The other organs shored • lor.h 
’out no other chances o f  importance.
re  H i
( I ) Bovd: l o c , v i t , p .102,
Case No. 133. D. S. Aged 47» 
Widcwer. Ad; i t t e d  15-11-21.
He was admitted on a s tre tcher ,  and 
was obviously  in  e dying condit ion. He had a historg 
o f  p leu r isy  ( ? ) ,  o f  dive months duration, ,nd had ' n ;  
sent to Gander w e l l  In f  1 vary a month prev ious ly .  T-To 
had been sent from there c e r t i f i e d  on account o f  his 
great ess, and r Lng, i  t all  ,
No had a h is to ry  o f  f i t s  fo r  two ‘months. Right base 
showed co p le t e  lulness, i.o a ir  entry ,  and no ad von- 
t i t io 'u s  sounds. Harsh breathing, with some rhcyachi 
at Roth ap ices .  Heart rapid and f e e b le .  Tongue 
clean. Urine nor 1» in l i c u la th  . a r e l .  "  ..a 
jej k a ed. p i  r e f l e x e s  f l e x o r .  Sight
f a i r ,  fundi could not o exa: a ed. r  p i l s  -.ilatod, 
g. otherwise c mal. Temperature 101* P , Severe 
cough with  d i r t y  groan sputure, oiitainin.g small blood 
c l o t s .  Serum gave negat ive Wassermann react;  n. 
Cerebrospinal F lu id  came out undea consideral l e  press­
ure, and i t  had a d i s t in c t  red co louration. Wassur­
ma nn was nega t ive .
Centri fuging had no appreciable e f -  
' ' , h . t ’ a o ly s is
p lace ,  and that the 1. lood present wan not accidera . 1 . 
C e l l  cour.t gave 50 c e l l s  per c.or < , but these were 
d i f f i c u l t  to count accurate ly ,  owing to the consider­
ab le  amount o f  debris  present. They were lymphocytes. 
No red blood corpuscles were seen. There was marked
( 10 ) Lymphosarcomata ~£ Pi .ai . _ _
excess o f  pro te in .
I t  -"as only a f t e r  the p . oxanin- 
atxon that  these changes in the f lu id  were under­
stood; ante-mortem, the diaf is  T er-
cular Meningit is  secondary to  phthisis-, and Cerebral 
Tumor secondary to growth in mediastinum. The Cere­
brosp ina l  F lu id  f ind ings tended to support the formed 
d iagnos is .  The condit ion d i f f e r e d  from Zanthochron- 
ia ,  i  h i t  somewhat resembled,in having a c e l lu la r  
increase,  or was there spontaneous coagulation,
Boyd reports  a case o f  p i tu i ta r y  
tumor —i t h  marked prote in ,  ' u t  no c e l lu la r  increase,
9
and anothe: with marked p leocy tos is .  Another o f  his
cases had acute meningit is ,  w ith marked yel low co l -
(I)
ouration o f  Cerebrospinal F lu id .
In erythrochromla red blood corpus­
c les  can usually  he found, but they were not seen in 
th is  case. In Zanthochromia they ar e absent.
In Cerebral Tumor the c e l l  count i s  
usually  normal, but may be Increased, e spec ia l ly  id
merine-es are invo lved .  The prote in  content varies.
( 2 )
much as the c e l l  count.
The pat ient  showed much ■ loading o f  
consciousness, and' was completely d iso r ien ted .  Mo 
was su ite  i r r a t i o n a l ,  and unal le  tc answer any ;ues- 
t ions .  There -as some del ir ium, end hm -as very rest  
less  fo r  the f i r s t  twenty four hours, a f t e r  -h i  eh he 
became nori-und. Me uied on l l - j . i -m l ,  tlirce acys
a f t e r  admission.
Post herten . Heart healthy.
1 0 0 .
Kidneys showed chronic i n t e r s t i t i a l  n ephr i t is .  Large 
tumor in  pos te r io r  ediastinum invo lv ing  ai i  • .cdins- 
t i n a l  g lands, w i ’ h d i r e c t  spr 1  In-to mi. .'be aid 
lower lobes o f  right- lung and pericardium. Ho lung 
t issue  could be recognised in  these lobes, and tumor 
was In o': on down in  parts and very  vascular. Meninges 
were somewhat oedematous, and underneath them numerous 
areas o f  so ften ing  and depression could be seen over 
convex ity .  There was considerable excess o f  Cerebro­
spinal F lu id .  Innumerable growths, varying in din tc 
from, h a l f  to one inch were scattered throughout the
bra in . There were at leas t  f i f t y ,  the smaller ones
being s o l id  and very vascular, Lie the la rger  ones 
had broken down and formed cysts containing e ither  . 
blood or a straw coloured f lu id .  There was no attempt 
at capsule formation. The la rges t  growths were in the 
basal gangl ia  o f  both sides, and in  the dentate nuc­
l e i  o f  the cerebellum. One large  one in  the r ig h t  op 
t i c  thalamus had ruptured into the la t e r a l  v e n t r i c l e ,  
and no doubt accounted for  -many o f  the changes in the 
Cerebrospinal F luid. Sections o f  the primary and sec 
ondary growths wore examined, and proved to be lymph- 
o sarcomas.
(1 )  Boyd: 10c. c i t .  p . 43 .
(2) Idem. p . 125.
\
101.
Owing to the high incidence o f  Syphil is  in 
pa t ien ts  admitted to mental hospitals,, in th is  
s e r ie s  29.3$., serum Wassermann react ions  s'.ould 
be tes ted  as an in var iab le  routine measure.
For diagnosis o f  Syph i l is  o f  the Central 
Nervous System serum resu lts  alone are in s u f f i c i  
ent, and in  a l l  S y p h i l i t i c s ,  cer ta in  or suspected 
f lu id  examination Is  es sen t ia l .
In suspected General Para lys is  neglect  to 
examine the Cerebrospinal F lu id  is  unpardonable. 
The mental' and physica l fa c to rs  can be very de­
ceptive,, and serum examination alone nay be more 
misleading than he lp fu l .  Thus, two cases in this 
se r ies  were ac tua l ly  c e r t i f i e d  as su f fer ing  from 
General Para lys is  o f  the Insane, diagnoses proved 
to be wrong on subsequent f lu id  examination.
4 , Early diagnosis and treatment o f  Syph i l is
o f  the supporting and n u tr i t ion a l  t issues o f  the 
Central 'Nervous System w i l l  o f ten prevent the 
case passing in to  disease o f  the parenchymatous 
t is su e ,  and thus changing frown urn: be into an 
incurable disease.  One very marked instance o f  
th is  was found in present s e r ie s .
F lu id  examination rust consist o f  severa l  
t e s t s  - i f  accurate diagnosis i., to be arr ived a t ,  
as no s ing le  r eac t ion  is  pathe" owonic o f  any 
pa r t icu la r  disease o f  the Central Ncrvo&s System,
h i l i t i  c 3i otl i T se. Several x p]
th is  f inding wore pro: net in this ser ies  : f
VI Summary’ o f  Conclusions,
s.
f l u i d  examinations, Thus, in no S y p h i l i t i c  Gis- 
ease, not eveix General Pares is ,  i s  the pel ent-a* 
jc ...' t i v e  Was i s, r  typic
e t i o  go ld curves in  f lu id ,  100$.- Proo f o f  th is  
was not wanting in present in ves t iga t ion .
In a l l  cases 1 er J 1 e l i n i c a l  f ind ings  
su gges t 'S yph i l is  one negative ’"a as or .a r ea c t io  
i i  the serum or cerebrospinal f lu id  must not be 
r  garded as f i n a l ,  but the exa ination us1 bo 
repeated, a f t e r  a provocat ive lo s e  o f  a Saivar- 
zz.i preparation i f  poss ib le .  In th is  eciu^s, 
two P a re t ic s  gave negat ive serum Wasnermann r e ­
act ions on f i r s t  examination.
Tore frecpierT examination of foe  Core1 no- 
sp inal F lu id  in  mental cases w i l l  load to the
3. e lec t ion  o f  causal fac tors  which would Other­
wise re missed, e .g .  "o T . ; i t i . ,  o f  various o r i ­
g ins ,  Cerebrafl. To: .on , , Trypanos. .tiasis, e tc .
The diagnosis o f  Syphi l is  o f  the Central 
Nervous System cannot be l e f t  'to the patho log is t  
a lone .  The c l i n i c a l  f ind ings must also re taken 
in to  account. This is  e spec ia l ly  the case in  
Tabe t ics ,  and fo r  d i f f e r e n t i a l  diagnosis 
the various forms o f  S y p h i l i t i c  disease o f  the 
Centra l Nervous System. Although not empl is ised  
in  th is  Thesis, in which treatment has not beer 




(3 )  Table showing Results o f Serum and F lu id  Examin- 105.
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A f t e r  ,15 grn. NAB. re tardat ion  o f  haemolysis in 
top tubes go t .
Under C .3 .F . +- »  increase .
+ + - narked ine: ease.
+ -  * s l i gh t  increase.
— = dir.i ni shed,
N « normal,
(4 )  -ab le  shoeing some C l in i c a l  Pacts in connection 
w ith  32 Cases o f  General Pa ra lys is ,
■To Age G.S. bur. Time
. . .  . _
Pupils K.Jfl. r & s Type.
since
X .In fec t ion
1 1 51 M. 6 mo s 30 yrs .
■ ■ ■ " “ '■■ ' M
A ... .
■ ■ ■ ----- ----—
+• -+- Tres p Confusioi
L2 53 M. 2 yrs Denied. Slugg. Ab s . Tabo-
I r r e g ,
Unequ*f
tk Paresis
L7 46 M. 3mos Denied Normal + u Demented
30 42 M. 2 yrs Denied A .R. +- it Exalted
24 46 M. Smos 33 yrs. A.R. Ab s . tt Exalted
26 34- S. 3yrs 8 y rs . Unequ. Ab s . it D e pr ‘ e s s e
28 33 M. 4mo s 1 2  yr s . R ig id
A.R.
■h o Depresses
-11 40 M. 6rao s 20 y rs . AbS . it Exalted
1-3 53 w. 1  y r . 30 yrs. A .1 . ~ it Exalted
16 40 S , 2 mos 15 y rs . ' A.R . Abs. it. Dcpros.se:
17 37 M* 4yrs 19 yrs. Normal Alas. 1! Exa1tod
18 55 w. 6rnos 2 0 y r s . A .R. II Depr esse:
50 50 M. Irnos 30 yrs. Slugg. — 1» Exalted
53 46 M. l y r , 10  y rs . A .R . *4— It Depressei72 54 M. o.uos-::- 1 1  yrs . Normal u Dementedt73 32 , M. 3& yr Denied A .R. + -It Demented)?4- 47 S. 7 m os Denied A .R. + if Dementedtn 34 M. Imo. Deniea I r r e g . N. Ab 8 * ExaltedI'9 42 M. l y r . ? I r r e g . N. P re s « Exalted
56 35 M. 2 yrs 10  yrs. Normal — Do. ■ ted
59 49 S. Imo. 20 y rs . I r r e g . -H A i J ¿3 t Depresse
1 )8 31 M. ? 1 2  yrs . I r r e g . — Pres Demented
1 13 58 . M. Imo . 30 yrs. Normal Ab s , P r e s * Exalted
1 L9 38 M. 2 yr s 18 yrs, Normal -f" A o s « Exalted
1 '1 Oj i~j 41 M. l y r . 6 yrs . Slugg. Abs. Pr os Exalted
1 '13 50 S. 2 yr s Denied Slug; . ~h tt Demented
1 !57 4-1 M. 5yr s Denied Slugg. Abs. it Tabopare
1 31 54 M. l y r . Denied Slugg„ » Exalted
1 10 39 s . ? 15 yrs. A . R . u Demented
1 13 46 M . ? Denied Slugg. + tt Demented
1 18 42 S. 2 mos 16 yrs . A  . R . A O S  e c l Exalted
“l
O . 1-9 42 M. Imo. Denied I r r e g .
Unequ.
+• I t Exalted
nal
Hemiplegia nine years ago.
C.3, -  C i v i l  State .
T & S as Tremor o f  tongue and s lu rr ing  o f  a r t i c u la t i  
N,= Normal,
-+- *  Increased.
— = Di dnisliecl,
106.
(5 ) Table showing Result o f Senum and F lu id  Examin-
39l W e a ld  •+- 1 N i l ,
i t ion  in  9 Cases o f  Systemic Syph i l is .
loi Serum C.S.F.
W . Rate} Ai ter  jPro- . CO l la " "* '  '.Lange ; Type T
; Flowl . j e f f e c t s  t e i n 1 per <m.g ; P s y c h o s i s .










j N . 
t N. I 
| N. 
+#  N .















i Sen i le  De- 
| mentia.
N • I Man i a .
N . . Paraphr enis
I Mania.
! Kor sale on 1 s 
! Psychosis.
1 A lcoho l ic  
j In san i ty .





Retardation of  haemolysis in top d i lu t ion s .  Re­
peated twice a f t e r  provocative done of  NAB.
Same a f t e r  twelve intramuscular in je c t ion s  o f  , 3g. . 
NAB, and course o f  Ng and K l .
#  Pa in - in  hack o f  neck fo r  24 hours,
-+- - Increase,  -t— * S l igh t  increase, TT.* Nor- :.l.
(3 ) Table si owi C l in ica l  Facts in  connection
with 9 Cases o f  Systemic Syph i l is .
. ,
No
LAge ¡C i v i l  
’■ Sto t  e
Time since 
Tnfection
Pupils Tr Tr1 - j. 1 Sluuring
69
jC O - T» f OO I ' * 20 yrs. Slugg. Tr eiTior o f  tongue.
80 23 . y  Si Normal + Ni
82 41 j W • 20 y rs . Nor ;:ia 1 N. Tr er ¡or X. o lurr  inr
10 0 42 1 S . 0  n v r - ̂ j  - •-» * Normal ■ N. a J X J- c
107 46 1 3 - 15 y r s , I r r  eg. V  Q 2 P n;
Unequ .
109 45 ' 1 M. O’ 4 y s « Slugg• -h Tremor o f  tojirue.
I r r eg.
115 ¿p V Donisd T-pp 0 r Tremor c: Slurring
124 75 W- Denied TTor ra X N -
j-üO,48 | S. 20 yrs . NormaX IT. Tremor o f  to ;ue.
N. = : T 1 . +  -  S l igh t  Increase.
/. N Table showing Results o f  Serum and F luid Examin­
a t ion  in 12 Cases o f  Der. en t i  a Praecox.
lío 3 er um
10
16
o i o »
4-9
CS
jT'Lo~.7 I O^gCU ;
p c T"i
kJ  0  bJ »-V ft
Jel ls
: or, cjK.j1 j j. 11
+ N i l .
r .  jïlead-
jache
+  ! N i l .
? "  »¡ • ¡i
N. jilead- 
í ache 

























N . = ' T I a.1
= Increase.
+ _  = S i i  ase,
— * Negat ive .
Cat, = Catatonic .
It: t . * Hot eg hr ear. : ,
Par-, = Pal - a " : 1.
108.
(n) Tabl e  showing Rjrjv.lt o f  Sor un. and F lu id  E x e c  in- 1 QQ
•ati on in  19 N i ¡3 2 : f aeons 0•S. - OQ O-P T r' O-.O -i- O “T- n- Diseas«
No 5 or un r* QV-* • —' *p . .
! Rate A fte r ?r o - Ce l ls W Lange Tv-n'e oih ̂
j Flow e f f e c t s . per am. ? uJ . 1 - n X :ol ù *
22 1!. N i l , N . T!
. Mania
25 - N • II u — Insane! Amenci
2 S — IT. tl tt — In a eA .... ̂ x *
30 + U ft s _ 0000000000 I sa e
Amentii
3.3 -At f S l igh t — 8 0 0 0 0 1 1 2 2 1 0 Infanti le
125 '
C er ebr iipathy
34 — N. N i l . 4* — 3555555555 Tig mpai i-
c somia :;i s
35 — N • S l igh t u; 9 A le  ohe: , ic
Demeriti Ci
37 ■ 'N. S l igh t « oiJ — Epilep- A c
.Insani •' XT
45 _ -h N i l . ?» A•j-* 0000000000 Alcohò: Ac
Insani-'A
56 _ N. » Wt 2 — Alcohò! .i c
Dementi.3.
59 —, N. S l igh t tt 1 — Alce ,P scudo-
Parano: .a
61 — Hr N i l . 1»; 5 — 0000000000 Alcolio! J.C
Insani -1A
81 — + S l igh t « 1 — Confus .ormi
Insani A
88 — N. N i l . ** 1 — IIor sa!m) f  1 s. P spello 3ÌS
89 __ N. » i* 4 — Frac tu: ’ c o f
Skull
1.32 — N. S l igh t l*i 3 — Confus .onal
Insani' a
133' I — + N i l .  j -f 50 — Sarcomi l. o f
! Brain
14-2 _ N. «* N. 4 _ Mania.
1 46 — +• 4- 52 — Tub ere1i la rf
!
Mening I t i  s
Retardation o f  haemolysis got on f i r s t
examination*
N . » Normal. — * Ne "6 e -t- = I r  rea se.
t -  -- S l igh t  Increase , W. = W;a s s e r  ma nn R e a c t  i  o n *
Technique o f  Nasser raann Reactions as employed as sic? 
pdsyKd at the Pa tho log ica l  Laboratory o f  the London 
County Mental Hospita ls .
Appendix NO.11.
Estimation o f  the Minimum Haemolytic Dose.
A se r ies  o f  tubes i s  prepared containing .o c .c .  
o f  a. h'/j suspension o f  washed I lood co rp u s c le s  and 
.2 c . c .  o f  a 1 in 5 sa l ine d i lu t io n  o f  fresh  guinea- 
pig  serum and f a l l i n g  doses o f  the appropriate haem- 
o ly s in  (ge i ie ra l lg  1  c .c .  to 0 , 1 « c .c .  o f  a 1  in  1000 
sa l ine  d i l u t i o n ) . The tubes are heated in the 37“ C 
water-bath fo r  one hour, when the mini u p  l nount of. 
haemolysin g iv in g  complete baonolysis i s  noted; th is  
quantity  i s  the minimum haemolytic dose. A suspension 
o f  sens i t i z ed  c e l l s  is  no*" prepared, each cubic cen t l -  
rnentre containing .5 c .c .  o f  the o% suspension o f  
washed blood corpuscles, an asount o f  haemolysin equiv­
a len t  to four times the minimum haemolyt i c  dose , and 
sa l in e  to 1  c .c .
■ noe:
(A)
S a l i n e  D i l u t i o n  
Complement 1 i n  5
1 
9 n- p * •—• c,c
o3 o © *— r> ■ c
Ò
Q
9 c . c
4 o 0 „ c
5 . c
o • - c . c
rt .2 c . c
8 .*2 e . c
9 oo ̂ ce
1 f) p ♦ G
( f  )
TIaemolysin 
1 - 1 G00 Saline 
P i l l i t i  on* .(.la
( G )
1.0 c .c .
0.9 c .c ,
n a •-> n« a - •
0.7 c .c .  
0 . 6 c , c .
■ e A  e ^ -r
.4 c .c .
- n ' O  • O  i





* '-J n v_• •
.5 c .c .  
. 5 c . o .
.5 c . c .  
.5 . c .
,5 c . c .
® O 0 • G *
* • G 9
* ~ : • G ♦
» g » C *
( D )
C«,~ *1 - Dui.
3 c , c *




* G  v, « ^
2 . 1  c.c
2 . 2  c.c
■adc ( - 2  . 1 -1  i ,  00) i fFui11 her Ti l u t i  on .nun. 
nr e v en t  i  on o f  ha eiso l y  s i s  does not o c cur w i th  t r i s  s o n  
i t  i s  uct a d v i s a ’.-le t o  so . c That r e a c t s
weal:or l e a n  in  1-1000 d i l u t i o n .
R ai ; s is F eq- ix e 3
(A) Complementt - Guinea-pig scrum c o l l e c t s  
from t . lo  od o f  ah animal hi l i e d  the previous even­
ing . The animal i s  stunned and i t s  throat cut, and nc 
narco t ic  i s  used. The jIoocT is  co l le c ted  in a porce­
la in  basin, planed in ice -chest  over - , ' .be
separat  ed serum e o l i c o ted wi 1 1-; a c a p i l i ar y pip a 11 e .
(B) -In ens lns in .- I. act iva ted  serum o f  animal 
i n j e c t e d  with fo re ign  .corpuscles* A suitable r agent, 
sheej corpuscles into horse, is  supplied b y •Messrs 
Burroughs:, We'll cone.
(' ) Corpuscles. - Sheep's i loo l  is  nilleoi.^- 
in to  a b o t t l e  containing h a l f  i t s  volume o f  s t e r i l e  
c i t r a ted sa l ine  ( . 8% Sodium C it ra te  in Sa line Sol u t i or 
and the b o t t l e  at once b r isk ly  shaken. The corpuscle;: 
i e separated frc  the c i t ra ted  blood by centr i fuga l-  
iss t ioh and washed . w ith  Saline Solution ( *Q%) three 
times, the la s t  washing i s  p ipet ted  o f f ,  and 5 epe.-, of 
the res idu a l  corpuscles made up-to 100 c . c .  with Sa l­
ine Solut ion.
(D) Saline So lu t ion , - ,9y Sob sun Chi " r id e  
(Chem. Pure) i n d i s t i l l  od water.
111.
Estimation o f  the Minimum.Complementary Dose»
Into a number o f  tubes are introduced 1 c .e .  sen. 
s i t i z e d  c e l l s  and f a l l i n g  doses o f  guinea-pig serum di 
luted 1 in  50 with sa l ine (1 .0 .  c .c .  to .1 c . c . ) ,  Each, 
tube i s  then f i l l e d  with sa l ine to a t o t a l  volume o f  
3 c .c .  The. are now heated in 37*C water-bath fo r  one 
hour, when t ] .e■ minimum amount o f  guinea-pig scrum (com. 
element) g iv in g  complete haemolysis i s  noted; th is  
quantity  i s  the minimum complementary dose.
Complement. 
Saline D i­
lu t ion  1-50 
. . (2).
(A)
Sensit ized  






Tube TT0 . 1 1.0 c * c « 1.0. C.C» 1.0, c .c .  ,
tt u 2 0.9 " 1.0. II 1.1. If
II t? 3 O.S. ” 1.0. tl 1.2. tl
tt tt 4 0.7.  " 1.0, tt 1*3, tt
ft tt 5 0.6,  " 1.0» tt 1.4. tt
If it 6 0 .5 .  " 1.0. » 1.5, tt
n u 7 C.4.  " 1.0.
tt 1.6. tt
t» tt 8 0 , o , 1.0. ft 1.7. tl
ti it 9 0 . 2 . " i . 0 . '
tl
1 . 8 .
II
tt ti
1 0  | o . l .  " 1 . 0 , tr 1.9. tl
The f igu res  ( I ) ,  ( 2 ) ,  and (3 ) ,  ind ica te  the order in 
which the reagents should be placed in  the tubes.
Sens it ized  C e l l s .-  0.5 c .c .  b% corpuscle 
suspension to which has been added a quantity o f  haem- 
o ly s in  equ iva lent  to four times the minimum baemolytic 
dose, made up to 1 c .c .  with sa l ine  so lu t ion .  Thus, i f
the minimum haexaolytic dose is  .5 c .c .  of 1-1000 
liaemolysin, each cubic centimetre o f  sens it ized  c e l l s  
w i l l  contain : -
.5 c . c .  5^ corpuscles-*- .2 c . c .  1 -10.0, haemolvsin 
. . 5 . c . S a l in e ,
113.
The Wasserman Reaction.
A se r ies  o f  f i v e  tubes; is  used, fo r  each 
best; in to each uioe i s  placed a quantity o f  guinea— 
pi£ t>erum equivalent to four times the minimum comple­
mentary dose, ( t-his ; s  genera l ly  represented by ,2  , c
o f  a 1 in 5 sa l ine d i lu t i o n  o f  guinea-pig serum), ,2
c . c .  of a x m  10  sa l ine  d i lu t io n  o f  antigen, a quan­
t i t y  o f  the cerebrospinal f lu id  or inact iva ted  serum 
to be tested and sa l ine  to the t o t a l  volume,of 2 c . c .
In the case o f  cerebrospinal f lu id  the 
quan t i t ie s  range from 1  c .c .  to . 1  c .c .  and in the 
case o f  the serum from .5 c .c ,  to , 1  c .c .  Then i t  i s  
required to estimate exactly  the in ten s i ty  o f  the r e ­
act ion , a wide range o f  tes ts  i s  made containing doses 
f a l l i n g  to . 0 1  c .c .  by means o f  sa l ine d i lu t ion s  o f  
serum or cerebrospinal f lu id .
The tubes ar e now heated in 37* C water- 
bath fo r  one hour when 1  c .c .  o f  sens it ized  c e l l s  is  
added to each tube. A f te r  shaking, the tubes re  
returned to the water-bath for  another hour, • - hen 
haemolytic reac t ion  w i l l  have taken place and the r e ­
su lts  ca.n be read o f f ,
3 E R U M T E 3 T.
Tube
t o .
Cornier  ;ent 
Ì - 5
S a l i  e D i l u t i o n  
(2 )
A n t i g e n , ( A )  
1-10.





S a l in e  t o  
2 : ,  c .
( I )
X 2 p * r- « © ,2 c . c . ,5 c.c » 1 .1  c . c .
2 C-* ra 0 * 2 c . c . # 4 c c . 1.2 c . c .
3 « 2 C * C * ft ‘h’ C » C' * ry ft o C n V_. o i- . O C a C e
A,
'zc « —■ , 2 c . c , o  * K-‘ CC . 1,4 c . c .
R o  0 ^a ' 0 ft W-- ft * - c * c * ft J- c c . 1  « D C.Ce
Incubato  f o r  one ho 
c e l l s  to each tube .
u r , Then add 1 c . c . s e n s i t i z e d
The num. o rs  ( I ) ,  (2 ) ,  ( 3 ) ,  and ( :"k -  • i n d i c a t e  th e
. o rd e r  in  which the 
tube s «
r e a g e n t s  should "re p la c ed  in  the
1 1 ' .





Saline Di l u t ion 
(.£.}
A n t ig en . (A )  
1 - 1 0  
Saline D i lu t ­
ion. (3)
( 2 )
a q v' - ' . I ' d  |1- #
(4)
Saline to 
2 c . c ,
( I )
1 .2  c . c . .2  c . c . 1 . 0  c c . .6  c .c .
o 9 n p
c  ̂ 0 e .2  c .c . ,8  cc. .8  c .c .r?O t £■' C «  C ( .2  c . c . i 5 c c . 1 . 1  c .c .
4 on ~J ■ o ‘w » .2  c .c . .2  cc. 1.4 c .c .
5 » ¿b  c * c • .2  c .c . • j »  . / c • h  i  3 C • C •
Incubate f o r  one hour. Then add l  c .c ,  sens it ized  
c e l l s  to eac' tube»
The numbers ( I ) ,  ( 2 ) ,  ( 3 ) ,  and ( 4 ) ,  ind icate  the 
order in  which the reagents should be placed in the 
Lu e s »
(A) AUTIG-EN.- Hear t  mingle ewti-act .1 Oho lost • a-o 1.
Heart Muscle  E x t ra c t ,-  Heart ousels obtained 
from any necropsy and freed from fa t  is  minced and 
weighed. I t  i s  then ground up with S i lv e r  Sand, trans 
fe r red  to a b o t t l e ,  and absolute a lcoho l  added in the 
proport ion o f  9 c .c .  fo r  every gram o f  heart muscle. 
The mixture i s  then shaken on a shaking machine for  
two hours, f i l t e r e d  and stored in a pool p lace .
Cho lestero l  can be bought but can be easi ly  
prepared from any formalin-hardehed nervous t is su e .
The t issue  is  allowed to dry, the mass i s  then rones, 
up and cold acetone poured on. A f te r  standing over 
night the -acetone so lut ion is  decanted and more ace­
tone added. The acetone i s  d i s t i l l e d  : f f  'he co--bine.'
id the res idua l  crude Cho les tero l  pu r i f i ed  
bv r e c r y s t a l l i s a t i o n  from absolute a lcoho l .
The Antigen consists .of
2 parts o f  a lcoh o l ic  human heart ex tract  ( i e a t h in ) . 
1 part o f  a In so lut ion  o f  Cho lestero l  in absolute
a .-. c o ho x #
l i ie  two constituents are kept separately  and 
mixed be fo re  using, and made up to a 1  in  10  d i lu t io n  
w ith  sa l in e .  This answers a l l  the requirements o f  a 
standard Antigen. The Cholestero l  so lut ion keeps in ­
d e f i n i t e l y  but the heart extract  should be prepared 
every four vreeks_. This Antigen was f i r s t  described by-
Bordet and Roulens. I t  has many advantages over syph-
( 2 )
i l i t i c  l i v e r  ex trac ts .
SERUM. ~ At lea s t  0 c . c .  o f  lood should be 
co l l e c t e d .  A f t e r  coagulation the c lear  serum is  p ip­
etted  o f f ,  centrifuged' i f  necessary, t rans ferred  to a 
tube and inact iva ted  by heating in  56*G water-bath for  
30 minutes,
/
(C J C.S.F. - Cerebrospinal F lu ids are one mined fo r  
lymphocytes and g lobu l in  excess by usual methods; 
in a c t i vat , ion is  not e s sen t ia l ,  but a l l  error is  obviât
ed by the routine in ac t iva t ion  o f  a l l  cerebrospinal 
f l u id s - f o r  -10 minutes in  56. C water- ath,
INTERPRETATION OF RESULTS.
Prevention o f  Haemolysis represents a p o s i t i v e , 
and Haemolysis a nerj . t ive  Wasscr sann r ea c t ion .  In the 
majority  o f  p o s i t i v e  cases there i s  complete prevention 
o f  haemolysis in a l l  tubes, but chronic s y p h i l i t i c  sub­
je c ts ,  cases under treatment, and para syph i l i  t  i  c s may 
g iv e  less  marked but, neverthe less ,  inp oil tant p o s i t i v e  
reac t ions .  The above technique enables a quan t i ta t ive  
expressionsof the re su l t s  to be made which, in  nervous 
ases e s p e c ia l l y ,  i s  o f  much grea te r  value than the us­
ual mixture o f  plus and minus signs. Taking the . . iai­
l l e .
mum complementary close iwhich ' is "  genera l ly  represented 
by 0 . 0 1  c . c .  o f  pure guinea-pig serum) as a unit o f  
complement,, in each tube there are four units o f  com­
plement and when any quantity o f  serum or cerebrospin­
a l  f lu id  g iv e s  t o t a l  prevention o f  haemolysis wc know 
that four units  o f  complement have been absorbed or 
f i x e d ,  and the r esu l ts  can be expressed as units o f  
complement absorbed per 1  c . c ,  o f  cerebrospinal f lu id  
or serum. For example, i f  a tube containing .1 c .c .  
cerebrospinal  f lu id  or, serum shows complete prevent!or 
o f  haemolysis, the reac t ion  i s  recorded as plus 40 
and s im i la r ly  fo r  tubes containing other f ra c t ions  o f  
a cubic centimetre o f  cerebrospinal- f lu id  or serum.
By taking a wide range o f  d i lu t ion s  o f  serum or ce re ­
brospinal  f lu id  the exact degree o f  absorption o f  com­
plement can be determined, Out in the f igu res  given
. 1  c . c .  i s  the smallest a ount o f  f lu id  '-oted an-' i f
t o t a l  prevention o f  haemolysis occurs the r e su l t  may 
be noted as ■+■ 40-+- : which ind icates  a further  al sc op­
t ion  o f  complement i f  the range o f  d i lu t io n  o f  serum 
or cerebrospinal f lu id  were extended,
In d e f i n i t e l y  p o s i t i v e  cases in complete pre­
vent ion o f  haemolysis i s  shown in at lea s t  one of cue
tubes: but in very chroMc cases and cases under 
treatment a marked re ta rda t ion  with p a r t i a l  haemolysis} 
may r e s u l t ,  such r e s u l t s  are o f  importance 'art must 
be regarded ^ i th  care and in conjunction with the nis- 
torg  o f  the case. P o s i t i v e  r esu l ts  on the cerebro­
sp inal f lu id  xn general p -'- al, s is  ■ - - ,j e i
from -+• 5 to4-400f- , the serum in
117.
syp h i l i s , “' hut the more marked reac t ions  are genera l ly  
the ru le ,
CONTROLS,
In a l l  cases i t  i s  advisable to make tes ts  on 
p o s i t i v e  and negative, controls at  the same time, also 
c o n t r o l ,t e s t s  should be made from time to time that 
none o f  the ind iv idua l  reagents used possess the pro­
perty  o f  v i t i a t i n g  the accuracy o f  the t e s t .  The 
main danger l i e s  with the guinea-pig serum, which i f  
f a u l t y  shows obvious in ter fe rence  in  the sa t is fa c to ry  
estimation o f  the minimum, haemolytic dose. I f  the 
animals arc kept under healthy condit ions th is  i s  a 
very ra re  occurrence.
Any mater ia l  to be tested  showing signs o f  de­
composition should be r e j e c t ed ,  and sera that show 
haemolysis should be regarded with caution.
(1 )  Bordet & Roulens; " L 1 Antigen Syphil it ic .ue do 1 *
In s t i tu t  Pasteur, B ru xe l le s " .
Goaptes rendns de la  Soc. de
B io lo g ie ,  1919»
( 2 ) Candler & Mann; Archives o f  Neurology I- Psych­
ia t r y  , Vo l .  V I ,  1914«
